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UMEROUS methods for measurement of urinary steroids have been 

devised in an attempt to estimate the level of adrenal cortical 
function. Of these, the methods oldest in point of time and those most 
widely used and accepted have been procedures for the measurement of 
17-ketosteroids after acid hydrolysis (1, 2). Because of obvious clinical and 
physiologic discrepancies, such as the low values obtained in certain 
patients with Cushing’s syndrome, a number of other techniques have 
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been devised. These methods depend on the measurement of neutral 
reducing lipid substances (3), or of formaldehydogenic substances after 
periodic acid oxidation (4, 5), or involve the reduction of copper (6-8), or 
biologic assays (9-11). However, all of the techniques by which any large 
proportion of the interfering nonsteroidal substances present in urine have 
been eliminated, vield values which represent only a small fraction of the 
presumed normal secretion of the adrenal cortex (3-13). In addition, all 
of these methods have a relatively high “biologic blank’’; that is, significant 
levels are found in the urines of patients with severe adrenal insufficiency 
and following total adrenalectomy. 

In a preceding paper a method was described for the determination of 
the concentrations of 17-hydroxycorticosteroids and 17-ketosteroids in the 
urine after glucuronidase hydrolysis (74). The term ‘'17-hydroxycortico- 
steroids” is used to include those steroids with a 17,21-dihydroxy-20-keto 
side chain. The 17-hydroxycorticosteroid glucuronides appear to be by far 
the largest single fraction of the adrenal steroids in urine. The method we 
have employed gives values for these steroids alone, several times higher 
than those by previous methods which have been presumed to measure 
specific adrenal cortical hormones or their metabolites. An additional 
advantage is the lack of a significant “biologic blank” in the 17-hydroxy- 
corticosteroid determination. The 17-ketosteroids released by glucu- 
ronidase, in contrast to the 17-hydroxycorticosteroids, are less in total 
amount than those released by acid hydrolysis. The significance of the 
glucuronide fraction of the 17-ketosteroids is not known at present. 

In this report the values obtained in patients with a variety of clinical 
conditions and after the administration of certain steroids and other 
hormones will be presented. Both 17-hydroxycorticosteroid and 17-keto- 
steroid determinations are recorded, although the former obviously bear a 
more significant relation to the steroid production of the adrenal cortex 
than do the latter. The recorded values represent the sum of the free com- 
pounds and their glucuronides. As discussed elsewhere (14), essentially 
all of the 17-hydroxycorticosteroids but only a fraction of the 17-keto- 
steroids in urine are released by glucuronidase. For this reason and also to 
avoid confusion with other 17- ketosteroid techniques we shall use the term 
17-ketosteroid glucuronides for the 17-ketosteroid fraction. 


METHODS AND MATERIALS 


Urine was collected without preservative in clean bottles. The determinations were 
performed promptly in most instances. When more than forty-eight hours delay was 
necessary, they were preserved in the frozen state (—30° C.) until analyzed. Aliquots of 
the same urine specimens, analyzed at various times during storage periods up to four 
months, gave values for 17-hydroxycorticosteroids and 17-ketosteroid glucuronides 
similar to those obtained before freezing. Preformed creatinine was determined on many 














December, 1953 17-OHCS «& 17-KS IN HUMAN URINE 1447 


of the specimens as a gross check on the collection of urine. If the values for creatinine 
were inconsistent with 24-hour collections, the specimens were discarded. The normal 
male and female subjects collected their urines while engaged in their usual daily activi- 
ties. 

Urinary 17-hydroxycorticosteroids and 17-ketosteroids were measured as described 
previously (14). Plasma 17-hydroxycorticosteroids were determined by the method 
of Nelson and Samuels (15). The values for the 17-hydroxycorticosteroids in urine 
are expressed as mg. of hydrocortisone; those for 17-ketosteroids in terms of mg. of andro- 
sterone. 

RESULTS 

1. Urinary 17-hydroxycorticosteroids and 17-ketosteroid glucuronides in 
normal subjects. The range of 17-hydroxycorticosteroids observed in 49 
normal males was 3.3-9.3 mg. per twenty-four hours (Fig. 1) with an av- 
erage of 5.3 mg. per twenty-four hours. The range of 17-ketosteroid glu- 
curonides excreted by the males was 0.7-15.0 mg. per twenty-four hours 
with an average of 7.2 mg. per twenty-four hours. The normal females in 


TABLE 1. DAILY URINARY EXCRETION OF 17-HYDROXYCORTICOSTEROIDS (17-OH) AND 
17-KETOSTEROID (17-KS) GLUCURONIDES IN A NORMAL 28-YEAR-OLD FEMALE 





; 17-OH 17-KS Urine vol. 
Day No. (mg. /24 hrs.) (mg./24 hrs.) (ml.) 
l 4.4 10.1 770 
2 4.1 4.2 660 
3 5.8 9.5 830 
4 E = 
ty" 4.8 (ee 480 
6 4.3 1.3 940 
7 4.2 8.1 980 
S 4.5 S36 1,340 
9 4.8 8.9 1,010 
10 4.3 11.0 1,020 
11 3.8 4.6 840 
12 yd 6.7 850 
13 4.3 fal 730 
14 — 
15 3.7 5.8 S00 
Average 4.2 7.9 


these studies (Fig. 1 and Table 1) excreted from 2.1 to 5.8 mg. of 17-hy- 
droxycorticosteroids per twenty-four hours and the excretion of 17-ke- 
tosteroid glucuronides ranged from 2.0 to 11.0 mg. per twenty-four hours. 
The narrow range of 17-hydroxycorticosteroid values is in contrast to the 
wide variability of the 17-ketosteroid glucuronide values. 

Table 1 gives the daily excretion, over a period of fifteen days, of 17- 
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Fig. 1. Twenty-four-hour urinary excretion of 17-hydroxyecorticcsteroids and 17- 
ketosteroid glucuronides by 49 males and 8 females. The 17-hydroxycorticosteroid val- 
ues alone have been plotted along the abscissa at the base of the graph. The 17-keto- 
steroid values alone are plotted in the same way along the ordinate. Points representing 
both values in a single patient are plotted in the body of the graph. The poor correlation 
of these two values is demonstrated by the scatter. 


hydroxycorticosteroids and 17-ketosteroid glucuronides in a normal 28- 
vear-old female. It may be noted that there was much more variation in the 
excretion of 17-ketosteroids than in that of 17-hydroxycorticosteroids. 
There was no correlation between the urine volume and the amount of 
steroids excreted. Except for the high value on day #3 and the low value on 
day #12, for which we have no explanation, the values for 17-hydroxy- 
corticosteroids fell within a rather narrow range, namely, 3.7—4.8 mg. per 
twenty-four hours. In this subject, whose menstrual cycle was twenty-four 
days, the menstrual period started the day after the end of the experiment. 

Diurnal variations in the excretion of 17-hydroxycorticosteroids and 
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17-ketosteroid glucuronides were marked (Table 2). The morning values 
covered the period of the day from 7 a.M. to 3 p.M;. the afternoon values, 
from 3 p.m. to 11 p.m.; and the night values, the remaining eight hours. 
When the twenty-four hours were divided only into day and night periods, 
the former consisted of the period from 7 a.m. to 7 p.m. The excretion of 
17-hydroxycorticosteroids was always highest in the morning or day period 


TABLE 2. DIURNAL VARIATION OF URINARY EXCRETION OF 17-HYDROXYCORTICOSTEROIDS 
AND 17-KETOSTEROID GLUCURONIDES IN 6 NORMAL YOUNG ADULT MALES 


moe . ' 17-OH 17-KS Urine vol. 
Subject Part of day (mg./24 hrs.) (mg./24 hrs.) (ml.) 
C Morning 3.2 4.7 295 
Afternoon E] 2.6 225 
Night Eel 3.6 400 
Morning yA $.4 325 
Afternoon 1.0 1.6 150 
Night 0.8 2.1 230 
J Day 3.6 5.9 660 
Night 0.4 3.0 420 
Day 1.1 7.2 590 
Night 1.0 2.4 485 
s Day 5.8 10.0 995 
Night 0.6 2.4 295 
Day 5.1 9.4 825 
Night 0.5 2.4 125 
Day 7.0 10.4 1,100 
Night 0.7 yy. 300 
W Day 1.1 3.0 640 
Night 1.0 1.6 320 
Day | 4.0 2.5 610 
Night ie 0.4 380 
0 Day 3.3 $4 445 
| Night 2.2 1.9 450 
Sk Morning 2.4 2.2 300 
Afternoon 2.8 2.4 1,140 
Night il 2.8 350 
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and lowest during the night period. The same pattern was apparent in the 
17-ketosteroid excretion. There appeared to be no significant relationship 
between the urine volume and the amount of steroids excreted. 

2. The effect of ACTH on the urinary excretion of 17-hydroxycorticosteroids 
and 17-ketosteroid glucuronides. Table 3 presents the data for the excretion 
of 17-hydroxycorticosteroids and 17-ketosteroid glucuronides following the 
intravenons administration of various doses of ACTH given over varying 
periods of time. The average values for the urinary excretion of 17- 
hydroxycorticosteroids and 17-ketosteroid glucuronides before and after 
the administration of 25 international units (1.u.) of ACTH over six hours 
to 20 normal subjects on 29 separate occasions are shown in Fig. 2. The 
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Fig. 2. Average excretion of urinary 17-hydroxycorticosteroids and 17-ketosteroid 
glucuronides before and after ACTH infusion (25 1.v.) intravenously over six hours for 


29 tests in 20 subjects. 


17-hydroxycorticosteroids increased from 5.3 to 28.5 mg. above the control 
values; 17-ketosteroid glucuronides showed changes, from a decrease of 
2.2 mg. to an increase of 13.0 mg. It is obvious that the rise in 17-hydroxy- 
corticosteroids following i.v. ACTH was of greater magnitude and more 
consistent than the rise in the 17-ketosteroid glucuronide excretion; the 
latter was variable in degree, frequently insignificant and occasionally a 
decrease was observed. Fifty 1.u. of ACTH did not produce a greater rise 
in steroid excretion than that observed following 25 1.vu.; smaller doses 
produced lesser changes and no significant change occurred after the 
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TABLE 3. URINARY EXCRETION OF 17-HYDROXYCORTICOSTEROIDS AND 17-KETOSTEROID 


GLUCURONIDES FOLLOWING THE ADMINISTRATION OF ACTH INTRAVENOUSLY 


Subject 
and sex 


C.F., male 
J.E., male 


J.M., male 


R.D., male 


H.M., male 
N.C., female 


H.H., male 


, male 
J.R., male 


R.N., male 
O.P., male 
S.W., female 
A.L., male 


D.W., male 
R.S., male 
A.I., male 
, male 


J.N., male 
H.C., male 


L.K., female 
M.S., female 
J.H., male 
G.W., male 


TO NORMAL SUBJECTS 


Amount of ACTH 


and how given 


St bo 


bo bo 
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administration of 1 1.u. Urine collected on the day following the day of 
infusion showed a return to control values in all cases studied. 

Figure 3 demonstrates the excretion of 17-hydroxycorticosteroids and 
17-ketosteroid glucuronides by a normal male following the intramuscular 
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Fic. 3. The effects of long-acting ACTH on the urinary excretion of 17-hydroxy- 
corticosteroids (total columns) and 17-ketosteroid glucuronides (cross-hatched columns) 
in a normal male. 
injection of a long-acting ACTH preparation. A significant increase in 
steroid excretion occurred in the second twenty-four hours, but this lasted 
for one day only. 

Figure 4 shows the effects of ACTH, 25 1.vu. given intravenously over 
six hours, on the urinary excretion of 17-hydroxycorticosteroids and 17- 
ketosteroid glucuronides in a patient with panhypopituitarism. The 
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Fic. 4. The effects of the administration of ACTH intravenously over six hours 
(on day #4) on the urinary excretion of 17-hydroxycorticosteroids and 17-ketosteroid 
glucuronides in a patient with panhypopituitarism. Symbols same as in Figure 3. 
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response of this patient was definitely of smaller magnitude than that of 
the normal subjects. 

3. The excretion of 17-hydroxycorticosteroids and 17-ketosteroid glucu- 
ronides in various disorders. Table 4 gives the values for the urinary 
excretion of 17-hydroxycorticosteroids and 17-ketosteroid glucuronides in 
a group of patients with various disorders. No striking deviation from the 


TABLE 4. URINARY EXCRETION OF 17-HYDROXYCORTICOSTEROIDS AND 
17-KETOSTEROID GLUCURONIDES IN VARIOUS DISORDERS 
(The results are expressed as mg. per 24 hrs.) 





Case Age and meee . : 
Na. ‘ii 17-OH 17-KS Diagnosis and therapy 
47 32 F 3.2 1.0 Myotonia dystrophica 
48 26 F 6.1 8.6 Hirsutism 
50 52 F 3.1 1.6 Diabetes mellitus 
51 46 F 4.7 2.0 Diabetes mellitus 
52 28 F 5.8 5.2 Hirsutism 
79 7M 1.6 0.0 Progressive muscular dystrophy 
80 10 M 5.3 0.0 Cryptorchidism and muscular dystrophy 
109 25 F 2.0 1.6 Pre-eclampsia 
199 50 F 0.2 0.2 Anorexia nervosa 
200 36 M 4.0 Yc) Eunuchoidism 
201 10 F 8.1 9.0 Female pseudohermaphrodite maintained 
on 25 mg. of cortisone acetate orally 
268 52 M 5.3 4.5 Myotonia dystrophica 


269 bak 4.8 1.4 Masculinizing syndrome; normal adrenals 


normal series was observed in most of the patients. Of interest are the 
slightly elevated values for 17-hydroxycorticosteroids and normal values 
for 17-ketosteroid glucuronides in 2 patients with hirsutism. 

4. Adrenal insufficiency and Cushing’s syndrome. Two different patterns 
of steroid excretion were observed in patients with adrenal insufficiency 
(Table 5). In 2 patients with clinically typical Addison’s disease there 
were no demonstrable 17-hydroxycorticosteroids in the urine and 17-keto- 
steroid glucuronide excretion was low. In contrast, the other 2 patients, 
both of whom had experienced adrenal crises, excreted normal amounts of 
17-hydroxycorticosteroids. One of these patients (S.L.) at autopsy was 
found to have adrenal tuberculosis, with islands of normal adrenal tissue. 
In the 2 patients with no demonstrable urinary excretion of 17-hydroxy- 
corticosteroids there were no detectable blood levels of the same steroids, 
whereas in patients with normal urinary excretion of 17-hydroxycortico- 
steroids the blood levels were normal. However, unlike the response in 
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TABLE 5. URINARY EXCRETION OF 17-HYDROXYCORTICOSTEROIDS AND 17-KETOSTEROID 
GLUCURONIDES IN PATIENTS WITH ADRENAL INSUFFICIENCY 


Urine 
Plasma 
Subject, 17-OH | 17-KS |__ 17-OH eee 
age & sex (mg./24 | (mg./24 Volume (ug./100 
eg “wniigs (ml.) ml.) 


Pellets of DCA; no oral cortisone 


H.B. 0.0 0.5 810 0.0 


45 yrs., male therapy for 2 days 
0.0 0.4 $10 
3.1 0.2 1,100 On 12.5 mg. of cortisone acetate 


| 
| orally daily 
| 


C.N. 0.0 0.9 1,380 0.0 Pellets of DCA 
35 yrs., male} 0.0 0.8 1,240 
| 2.4 2.4 2 , 250 Received 25 mg. (4.2 mg. every 4 


hrs.) of hydrocortisone acetate 
orally over 24 hrs. 

1.6 528 1,470 Received 50 mg. (8.3 mg. every 4 
hrs.) of hydrocortisone acetate 
orally over 24 hrs. 


De 4.0 3.0 1,360 10.0 Pellets of DCA 
40 yvrs., male 3.9 2.7 1,260 
Se3 1.9 1,810 On 25 mg. hydrocortisone acetate 
orally per day 
SiL. 1.9 21 1,975 8.0 Advanced silico-tuberculosis 
53 yvrs., male 3.3 0.7 1,920 
4.3 4.2 2130 
2.4 1.8 1,550 Received 25 units of ACTH i.v. 
over 8 hrs. 
3.1 0.9 2,240 


normal individuals and in patients without primary adrenal disease, the 
intravenous administration of ACTH increased neither the blood levels of 
17-hydroxycorticosteroids nor the urinary steroid excretion in any of these 
4 patients. 

Patient S.E.L. (Table 6) was a 42-year-old female who had had a 
bilateral adrenalectomy for Cushing’s syndrome due to adrenocortical 
hyperplasia. Of interest is the excretion of 13.6 mg. per twenty-four hours 
of 17-hydroxycorticosteroids when the patient was being maintained post- 
operatively on a daily dose of 50 mg. of cortisone acetate orally. In this pa- 
tient there was at no time any demonstrable 17-ketosteroid glucuronide ex- 
cretion in the urine following operation, even though she was maintained 
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TABLE 6. URINARY EXCRETION OF 17-HYDROXYCORTICOSTEROIDS AND 17-KETOSTEROID 
GLUCURONIDES IN PATIENTS WITH CUSHING’S SYNDROME 


Subject, 
age & sex 


41 vrs., 
female 


AO, 


45 yrs., male 


W.H. 


28 yrs., male 


Urine 
17-OH | 17-KS |_ 
(mg./24  (mg./24 Volume 
hrs.) hrs.) (ml.) 
13.6 0.0 1,820 
28.4 13.0 1,470 
6.5 ey 1,170 
33.7 203.0 1,200 


adrenalec- 


normal 


Plasma 
17-OH 
: Remarks 
(ug. /100 
ml.) 
Postoperative Cushing’s — syn- 
drome (bilateral 
tomy) maintained on 50 mg. of 
cortisone acetate orally 
15.0 | Cushing’s syndrome; 
adrenals 
Postoperative (bilateral adrenal- 
ectomy); taking 50 mg. of cor- 
tisone acetate orally 
38.0 Cushing’s disease due to carci- 


noma of the adrenal with me- 
tastases 


on 50 mg. of cortisone acetate for a long period of time. Patient A.O. was 
a 45-year-old male with Cushing’s disease whose average daily 17-hydroxy- 
corticosteroid excretion was 28 mg. per twenty-four hours. 


TABLE 7. DIURNAL EXCRETION OF URINARY 17-HYDROXYCORTICOSTEROIDS AND 
17-KETOSTEROID GLUCURONIDES FOLLOWING THE ADMINISTRATION OF STEROIDS 


Subject, 
age & sex 


;., male 


male 


Procedure 


Control day 


100 mg. of F acetate orally 
at 11 a.m. (S9 mg. F) 


Control day 


100 mg. of FE acetate orally 
at 11 a.m. (89 mg. FE) 


Part of 
day 


Morning 
Afternoon 
Night 


Morning 
Afternoon 
Night 


Day 
Night 


Day 
Night 


Urine 

vol. (mg./24 

(ml.) hrs.) 
295 dee 
225 lel 
400 Pal 

2 ,360 8.3 
710 14.4 
350 aes 
490 4.1 
485 1.0 

3,190 | 25.1 
490 13.1 


17-OH | 17-KS 
(mg. /24 


hrs.) 


@,0 


~I eo 


bo 
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Le 


4 
6 
6 
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Administration of steroids. Table 7 demonstrates the excretion of 
urinary 17-hydroxycorticosteroids and 17-ketosteroid glucuronides fol- 
lowing the oral administration of 100 mg. of hydrocortisone acetate 
(compound F acetate) or of cortisone acetate to normal subjects. It can be 
seen that the excretion of the administered steroids continued well into 
the night, although the compounds were given in the morning. No signif- 
icant increase in the excretion of 17-ketosteroids occurred following the 
administration of these steroids. 
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Fic. 5. The relation of plasma levels of 17-hydroxycorticosteroids to the urinary 
excretion of 17-hydroxycorticosteroids and 17-ketosteroid glucuronides following the 
administration of 100 mg. of cortisone acetate. 
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In Figures 5 and 6, the relationship of plasma levels of 17-hydroxy- 


corticosteroids to the excretion of urinary 17-hydroxycorticosteroids and 
17-ketosteroid glucuronides is shown in 2 other normal males following the 
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Fic. 6. The relation of plasma levels of 17-hydroxycorticosteroids to the urinary 
excretion of 17-hydroxycorticosteroids and 17-ketosteroid glucuronides following the 
oral administration of 100 mg. of hydrocortisone acetate. 


oral administration of cortisone acetate or hydrocortisone acetate. The 
increased excretion of these steroids continued during the second eight- 
hour period, after the return of the blood levels to normal. 

Figure 7 shows the urinary excretion of 17-hydroxycorticosteroids in a 
42-year-old male with rheumatoid arthritis maintained, in turn, on paren- 
teral and oral cortisone acetate therapy and intravenous ACTH. On many 
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previous occasions this patient’s 17-ketosteroid glucuronide excretion was 
approximately 1 mg. per twenty-four hours. It will be noted that the 17- 
ketosteroid excretion fell to undeterminable amounts when the patient re- 
ceived cortisone acetate intramuscularly. He excreted up to 6.6 mg. per 
twenty-four hours when he'was taking 300 mg. of cortisone acetate orally. 
The urinary excretion of 17-hydroxycorticosteroids increased strikingly 
when the compound was given orally. 

Figure 8 shows the excretion of 17-hydroxycorticosteroids in a 40-year- 
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Fig. 7. The urinary excretion of 17-hydroxycorticosteroids and 17-ketosteroid 
glucuronides following the administration of steroids and ACTH to a patient with 
rheumatoid arthritis. 
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Fig. 8. The urinary excretion of 17-hydroxycorticosteroids (total columns), 17-keto- 
steroid glucuronides (cross-hatched columns), and plasma 17-hydroxycorticosteroid 
levels following the intramuscular injection of cortisone acetate to a patient with Addi- 
son’s disease. The a.m. plasma levels were determined on samples drawn before the first 
injection of the steroid; the p.m. levels were determined on samples drawn six hours 
thereafter. Steroid injections were administered at 8 a.m. and 8 p.m. Note the relation of 
plasma levels to the urinary excretion. 


old male with Addison’s disease, given cortisone acetate intramuscularly. 
There was a slowly progressive increase in the plasma levels and excretion 
of these steroids. Of note is the high concentration in the urine the day 
after the discontinuance of the therapy. Unfortunately, urines were not 
obtained on the subsequent days. 

Figure 9 shows the excretion of 17-hydroxycorticosteroids and 17-keto- 
steroids in a 38-year-old female with atopic dermatitis. This patient had 
been taking 50 mg. of cortisone acetate orally every day for many months. 
The quantities presented in the figure are the values obtained after the 
patient had been taking the indicated dose for several days. As in the other 
subjects receiving cortisone or hydrocortisone, there was only a moderate 
increase in the excretion of 17-ketosteroid glucuronides and this was within 
the normal range, even when doses of 200 mg. were given. 


DISCUSSION 


It is evident from the foregoing data that the application of §-glucu- 
ronidase hydrolysis to urine and modification of the purification procedure 
of Nelson and Samuels (15) offers a method of analysis which gives 
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greater yields of 17-hydroxycorticosteroids than those obtained by 
methods not involving use of the enzyme. Following oral administration of 
100 mg. or more of either cortisone or hydrocortisone to normal individua!s, 
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Fic. 9. The urinary excretion of 17-hydroxycorticosteroids (total columns) and 
17-ketosteroid glucuronides (cross-hatched columns) following the oral administration 
of steroids. 


20 to 35 per cent of the administered steroid was recovered as 17-hydroxy- 
corticosteroid. Thus the yields are ten to thirty times as great as those 
obtained by the less specific methods not employing #-glucuronidase 
(16-23). On the other hand, the method would appear to be superior to 
other reported techniques using $-glucuronidase (17, 24), because of the 
greater specificity of the procedure. This is confirmed by the lack of detect- 
able amounts of 17-hydroxycorticosteroids in 2 patients with characteristic 
Addison’s disease, and values in the low normal range in 2 other subjects 
with evidence of adrenal insufficiency, whereas all patients with Cushing’s 
disease gave values well above the normal range. During the course of our 
studies, Reddy et al. (18) published a simpler technique, which gives values 
somewhat higher than those observed here. However, their method in- 
volves both chemical and “‘biologic” blanks of significant amounts. 
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Lower values for 17-ketosteroids were found following 8-glucuronidase 
hydrolysis than after acid hydrolysis. It would appear, therefore, that a 
large part of the 17-ketosteroids in the urine are not conjugated with 
glucuronic acid. This agrees with the findings of Cohen (15). 

From the data in our studies it would appear that the estimation of 
urinary 17-hydroxycorticosteroids is a more sensitive measure of adreno- 
cortical function than the excretion of 17-ketosteroid glucuronides. A rise 
in 17-hydroxycorticosteroid excretion occurred in all the normal individ- 
uals following adequate doses of ACTH, whereas the changes in 17-keto- 
steroid glucuronides were not consistent nor were they of great magnitude. 
Following the administration of steroids, the same discrepancy between 
the 17-hydroxycorticosteroid and 17-ketosteroid glucuronide excretion 
was observed. 

Diurnal variations in the excretion of urinary 17-ketosteroids and of 
neutral reducing lipids have been observed by previous investigators 
(25, 26). Our findings are in agreement with their observations. The 
magnitude of the diurnal variation of 17-hydrocorticosteroids was greater 
than that of 17-ketosteroid glucuronides. The reasons for the diurnal 
variation in steroid excretion are not entirely clear. The variation does not 
seem to be related to the urinary volume. Of interest is the observation 
that the highest levels of blood 17-hydroxycorticosteroids (27) occur in the 
morning and that these values regularly decline during the day. It is 
possible that the high urinary excretion of 17-hydroxycorticosteroids in the 
morning is related to the higher blood levels of 17-hydroxycorticosteroids 
occurring at that time of day. 

The question as to whether 17-hydroxycorticosteroids, or for that 
matter any corticosteroids, are converted by the body to 17-ketosteroids 
has not been settled definitely. It is of interest that a patient (S.E.L.) 
with Cushing’s disease who had had a subtotal bilateral adrenalectomy 
repeatedly failed to excrete any 17-ketosteroid while maintained on 50 mg. 
of cortisone acetate orally. The same patient failed to show an increase in 
either 17-hydroxycorticosteroids or 17-ketosteroids when given ACTH, 
probably because no functioning adrenal tissue was present. 

The excretion of 17-ketosteroids determined by acid hydrolysis has been 
used as an index of adrenal response to ACTH in humans (18, 28, 29). The 
shortcomings and inconsistencies of this assay method are apparent to all 
who have used it. It is clear from our data that, within certain ranges of 
dosage, the excretion of urinary 17-ketosteroid glucuronides shows a 
definite but irregular relation to the amount of ACTH given. The excretion 
of 17-hydroxycorticosteroids, however, appears to be the most reliable and 
sensitive index of adrenocortical function and of stimulation by ACTH. 

Certain interesting inferences concerning the metabolism of adrenal 
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steroids may be drawn from the studies of administered steroids. The cor- 
relation of the blood 17-hydroxycorticosteroid levels and the urinary 
excretion of these steroids indicates a delay in their excretion. The blood 
levels returned to normal values hours before the urinary excretion was 
normal. It is possible that the hydrogenating and conjugating systems, 
which convert the steroids to their dehydro and tetrahydro forms and con- 
jugate them with glucuronic acid (30), perform their work rather slowly. 
In addition, in the studies reported here and from certain other data 
obtained in our laboratory, it appears that a larger proportion of exogenous 
cortisone than of compound F appears as urinary 17-hydroxycortico- 
steroids. It has been reported that dihydrocortisone and tetrahydro- 
cortisone make up the bulk of the normal urinary 17-hydroxycortico- 
steroids (31). The conversion of cortisone to these compounds would 
involve fewer steps, thus accounting for the higher rate of conversion. 

The oral administration of steroids resulted in much greater excretion 
of 17-hydroxycorticosteroids in the urine than did intramuscular admin- 
istration. Even after several days of intramuscular injection of cortisone 
or hydrocortisone acetate in constant dosage, a maximum of 5 per cent of 
the daily dose was recovered in the urine. In contrast, after oral adminis- 
tration 20 to 35 per cent was recovered during the first twenty-four hours. 
Although absorption obviously plays a role in these differences, their 
magnitude and consistency suggest that a different metabolic pathway 
may be involved. There is as yet no satisfactory explanation of the met- 
abolie fate of the two-thirds of the administered steroid not accounted for 


by urinary steroids. 
SUMMARY 


1. The daily urinary excretion of 17-hydroxycorticosteroids and 17- 
ketosteroid glucuronides in normal human subjects has been determined by 
a new method employing 6-glucuronidase hydrolysis and chromatography. 

2. The daily excretion of 17-hydroxycorticosteroids was more constant 
than that of 17-ketosteroid glucuronides. 

3. The highest excretion of 17-hydroxycorticosteroids and 17-keto- 
steroid glucuronides occurred during the morning hours, whereas the 
iowest occurred at night. 

4. The administration of ACTH resulted in marked increases in the 
excretion of 17-hydroxycorticosteroids. ACTH also increased the excretion 
of 17-ketosteroid glucuronides but did this to a lesser extent and less 


regularly. 
5. Urinary steroid values in primary adrenal and other disease processes 


were measured. 
6. Oral administration of cortisone and hydrocortisone was followed by 
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much greater urinary excretion of steroids than was intramuscular admin- 
istration. 


7. Analysis of the result of the method here employed suggests that it 


measures a specific and rather consistent fraction of the steroids produced 
by the human adrenal cortex. 


6. 


“I 


Bis 


12. 


14. 


16. 
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METHODS FOR THE DETERMINATION OF FOR- 
MALDEHYDOGENIC STEROIDS BY 
DIFFUSION AND BY DIRECT 
REACTION* 


HILDEGARD WILSON, Pu.D. 


From the Department of Chemistry and the Study Group on Rheumatic Diseases, 
New York University College of Medicine, New York, N. Y. 


XISTING methods for the determination of formaldehydogenic 

steroids are time consuming, largely because of the distillation step 
(1-3).Therefore a rapid and convenient procedure, employing diffusion of 
the formaldehyde in Conway units (4), has been devised. The present 
methods were developed independently of that of Hollander et al. (5), 
except for the suggestion that the chromotropic-acid reagent would trap 
the formaldehyde (6). The processes of diffusion and color development 
have been combined by placing the sealed Conway units in an oven at 
85° C. for one hour. For purified material, a direct procedure, requiring no 
diffusion is also described. 


DIFFUSION AND COLOR DEVELOPMENT 
An inhibitor in urine extracts 


When either this diffusion procedure, or the older distillation method 
(7) was applied to urine extracts, a yellow or orange color was occasionally 
obtained instead of the characteristic purple seen with the pure cortico- 
steroids. Extracts yielding such atypical colors did not give readings in 
proportion to the size of the aliquot. The titers finally calculated were, 
therefore, an inverse function of the magnitude of the aliquot taken, and 
might not represent the true content of formaldehydogenic substances. 
This effect is illustrated by the results on 2 extracts of acidified urine from 
different subjects representing forty-eight hours during ACTH therapy, 
and forty-eight hours during the intramuscular administration of 100 mg. 
of cortisone per day. Both extracts yielded yellow-orange colors with no 
increase in optical density when the aliquot was doubled. When 25 ug. 
of cortisone was added to an aliquot of each, the recoveries were 18 per 
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cent and 6 per cent respectively. Results were essentially the same by the 
distillation and diffusion procedures. 

It appeared that some urine extracts contained substances which inter- 
fered with the oxidation of corticosteroids, with the diffusion of formal- 
dehyde, or with the color development with chromotropic acid. A five-fold 
increase in the concentration of periodic acid gave no improvement in the 
color developed with such urine extracts, suggesting that the interference 
was not due to inhibition of oxidation. 

When a trace of urine extract was added to a mixture of formaldehyde 
and chromotropic acid, the color development on heating was almost 
completely inhibited. Addition of a large excess of formaldehyde overcame 
this inhibition, giving the typical purple color. The inhibitor, therefore, 
was preventing the direct reaction of formaldehyde and chromotropic 
acid. However, this would not explain the failure of color development 
after diffusion, unless the formaldehyde was also bound so that it could not 
diffuse. The following experiments showed that the interfering agent pre- 
vented the diffusion of formaldehyde, but was not itself distilled over. 

A sample of urine extract was placed in the center of each of 4 Conway dishes. Two 
were left open to the air, the other two were sealed after placing chromotropic acid in the 
outer well. After sixteen hours at 37° C., the chromotropic acid had become a pale yellow- 
brown, and turned red when decanted and heated with 1 ug. of formaldehyde. Thus the 
inhibitor had not diffused into the chromotropic acid at 37° C. One ug. of formaldehyde 
was then added to the four center wells containing the urine extract redissolved in alcohol, 
as well as to a control unit, and fresh chromotropic acid was placed in each outer well. 
After sealing and diffusing at 85° C., a pale pinkish-yellow color had developed in all 
4 of the urine extract units. Its absorption was only 25-35 per cent of that of the for- 
maldehyde control. Therefore the inhibitor had not evaporated during exposure to air, 
and was preventing the diffusion or color development of formaldehyde at 85° C. When 
another sample of formaldehyde was added directly to the chromotropic acid in these 
tubes, purplish colors of equal additional adsorption developed in urine extract and con- 
trol tubes, showing that the inhibitor had not distilled over during the heating process. 


It was concluded that the interfering substance-in urine extracts binds 
formaldehyde so that it can neither diffuse nor react with chromotropic 


acid. 


Removal of the inhibitor 

Since the interfering agent had been extracted from urine by solvent, 
it seemed possible that it could similarly be extracted from the aqueous 
reaction mixture after oxidation and addition of stannous chloride. 
Numerous experiments with various solvents showed extraction with 
ethyl ether to be the best and most practicable. It was found that mix- 
tures of formaldehyde and urine extract which gave only brown or yellow 
colors when directly treated with chromotropic acid, gave good purple col- 
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ors if they were first shaken with ether. Similarly, urine extracts which 
had given little or no purple color in the diffusion procedure, also gave good 
purple colors and higher calculated assays after ether extraction. An ether 
extraction step was therefore introduced into the diffusion method for use 
on urine extracts. With other materials, this step may not be necessary. 
Procedures for both kinds of determinations are described. 


Apparatus 


Coleman model #6A spectrophotometer with adapter for 1075 mm. tubes. 

Pyrex tubes, 10X75 mm., optically calibrated for use as cuvettes. 

Conway units, porcelain,! 44 mm. outside diameter. The units must be scrupulously 
clean. 

Fisher “Isotemp” oven—or other oven which maintains a uniform temperature at 
different levels. 

Metal trays, one or two inches smaller on each side than the oven shelves. 


Stock reagents 


Absolute ethyl alcohol (U. 8. Industrial) obtained in glass bottles, distilled’from m- 
phenylene diamine dihydrochloride, as follows: 

Let 800 ml. of absolute alcohol stand over 2 Gm. of m-phenylene diamine di- 
hydrochloride for four to five days, with occasional shaking. Distill in an all-glass 
still, discarding the first 10 per cent and the last 20 per cent of the distillate. If the 
distillate gives a positive result with the silver nitrate test for chlorides, it is re- 
distilled. 

Periodic acid—HIO,- 2H,0. 

Stannous chloride—Mallinckrodt, A. R. 

Chromotropic acid sodium salt—sodium 1,8-dihydroxynaphthalene-3,6-disulfonate, 
Eastman Kodak Co., No. P-230. This reagent may be used without recrystalliza- 
tion. 

Ethyl ether—Mallinckrodt, A. R., in 5-pound tins. 

Sulfuric acid—Baker, C.P. : 

Cortisone (Kendall’s compound E), (11-dehydro-17-hydroxy-corticosterone) free 
alcohol, crystalline—or other corticosteroid, for use as a reference standard.” 

Stopcock grease (Dow Corning)—a silicone lubricant. 


Method I-A: diffusion with ether extraction—for urine extracts 





Reagents 
1) Periodic acid, 0.005 M—114 mg. dissolved in 100 ml. of 0.15M H.SO,. 
2) Stannous chloride, 6 per cent—600 mg. dissolved in 10 ml. of N/10 HCl, just 
before use. 
3) Chromotropic-acid reagent—2 Gm. of the sodium salt dissolved in 250 ml. of 
distilled water. While keeping the mixture cool, 850 ml. of concentrated H,SO, 





1 Obtainable from A. H. Thomas Co., Philadelphia (Cat. #4472H). 
2 We are indebted to Merck and Company, Rahway, New Jersey, for crystalline 


cortisone. 
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is added. The reagent is stored in a brown bottle away from light. Just before use, 
3 ml. of 6 per cent stannous chloride reagent may be added per 100 ml. of chromo- 
tropic-ecid reagent. Although not essential, this addition tends to give lower blank 
readings. 

4) Ethyl ether—Mallinckrodt, A. R., saturated with distilled water. 


General 


Three times as much cortisone, or unknown material, is used as is required for one 
diffusion; that is, 30 to 100 wg. of cortisone or its equivalent in a urine extract. This is 
contained in 0.10 ml. of ethanol. The oxidation is carried out in 15120 mm. test tubes. 
The final volume of the reaction mixture is 0.90 ml. after adding the stannous chloride. 
To each tube 3 ml. of ethyl ether, saturated with water, is then added and the tube shak- 
en briskly. Then 0.30 ml. of the aqueous reaction mixture is pipetted out from under the 
ether into each of two Conway units. 


Procedure 


One 15120 mm. test tube is arranged for the reagent blank, and one for each stand- 
ard and unknown. 

Blank: Into the first tube, 0.10 mJ. of absolute ethyl alcohol is pipetted. 

Reference standards (standard cortisone solution): Concentration—10 mg. per 10 ml. 
abolute ethyl alcohol. Into a series of three tubes there is measured 0.03, 0.06, and 0.09 
ml., respectively, of standard cortisone solution. These represent 10, 20, and 30 ug., 
respectively, per diffusion unit. Then the volumes are made up to 0.10 ml. with absolute 
alcohol. 

Unknowns: The dried extracts to be assayed are diluted with absolute ethyl alcohol 
so that from 30 to 100 ug. of cortisone equivalent will be contained in not more than 0.10 
nm]. An appropriate sample of each extract is measured into the correspondingly labelled 
15120 mm. test tube, and each volume is made up to 0.10 ml. with absolute alcohol. 

Oxidation: Into each tube, 0.60 ml. of 0.005M periodic acid is pipetted, using care to 
deliver it at the bottom in order to insure mixing with the sample. Oxidation is allowed 
to proceed for one hour at room temperature. Then 0.20 ml. of 6 per cent stannous chlo- 
ride is added to each reaction mixture, with thorough mixing. 

Ether extraction: Three ml. of ether saturated with water is run into each tube from a 
hurette, and the tubes are briskly shaken thirty times, being sure that the aqueous layer 
is well extracted with ether. After a moment of standing, the aqueous layer, having a 
cloudy appearance, will settle out. 

Preparation of “reading blanks”: Into two calibrated 10X75 mm. Pyrex test tubes 
there is pipetted 0.3 ml. of water; 1.5 ml. of chromotropic-acid reagent is then added. 
After mixing well with a glass rod, these tubes are closed with glass tear bulbs, supported 
in a small beaker, and placed on the tray with the diffusion units. 

Diffusion: Two Conway units for each oxidation tube are arranged on a tray, and a 
little silicone stopcock grease is applied evenly to the rim. The aqueous reaction mixture 
is drawn into a 1-ml. serologic pipette graduated to the tip. (Ether should not enter the 
pipette, but if it does, should be allowed to rise to the top.) Then 0.30 ml. of aqueous layer 
is delivered into the center well of each of the two correspondingly labelled Conway 
units. From a 25-ml. burette held in the left hand, 1.5 ml. of chromotropic-acid reagent 
(containing stannous chloride) is run into each outer well. The units are immediately 
sealed with their glass covers, smooth side down, and placed in an oven at 85° for one 
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hour. It is desirable to gauge the cooling effect of the trays and units, and to pre-heat 
the oven to a somewhat higher temperature, so that the 85° will be attained as quickly as 
possible. The temperature should not rise above 85°. 

After the diffusion units have been removed from the oven and cooled for twenty or 
thirty minutes, the covers are removed. The reaction mixture should have distilled over 
completely, leaving the center well dry. If this is not the case, the assay must be repeated 
with a longer period in the oven. 


Colorimetry 


The chromotropic-acid reagent from each unit is decanted directly into a calibrated 
10X75 mm. Pyrex test tube. Using the 570 my wave-length setting on the spectropho- 
tometer, the “reading blank” tubes are inserted and the galvanometer is set at zero 
optical density. Optical densities of all the other samples are then read. Almost all sam- 
ples of urine extract will give good purple colors. If atypical colors are observed, this 
should be noted as indicating residual inhibition in spite of the ether extraction. 


Calculations 


It must be remembered that the amount of unknown in each diffusion unit is only one 
third of the sample originally taken for assay. An additional factor of 3 is thus introduced 
into the calculations. 

The individual uncorrected spectrophotometer readings of the three concentrations 
of corticosteroid standard, are plotted against the number of micrograms of steroid used, 
and the best straight line that can be drawn through these points is extrapolated to zero 
ug. The height of this intercept should theoretically equal the reagent blank readings. 
In practice, the intercept is often lower, and therefore provides a more accurate correction 
factor. 

After averaging the optical density readings of each duplicate pair of samples, the 
readings are corrected by subtracting the intercept described above. The corrected read- 
ings of the standards multiplied by 1,000, are divided by the number of micrograms used. 
The resulting figure is a reaction constant, K, describing the optical density per unit 
amount of cortisone. The three K values so obtained should not deviate from each other 
by more than 5 or 6 per cent. They are then averaged. When this average K value is 
divided into the corrected optical density of the unknown samples X 1,000, one obtains 
the ug. of corticosteroid present in the aliquot taken. Appropriate corrections for pre- 
vious dilutions are then made, in order to calculate the total number of milligrams of 
corticosteroid as the equivalent of cortisone. 


Method I-B: diffusion without ether extraction 


Reagents 


1) Stannous chloride reagent, 6 per cent—as in method I-A. 
2) Periodic acid, 0.01 M—228 mg. dissolved in 100 ml. of 0.15M H2SO,. 
3) Chromotropic-acid reagent—as in method I-A. 


Procedure 


The oxidations are carried out in the center well of the Conway units. Thus the rea- 
gent blank units contain 0.10 ml. of absolute alcohol; the reference standard units con- 
tain 0.01, 0.02, and 0.03 ml. of the stock cortisone solution (10, 20, and 30 ug.). A sample 
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of each extract containing from 10 to 30 ug. of cortisone equivalent is pipetted into suc- 
ceeding units and both standards and unknowns are diluted to 0.10 ml. Then 0.10 ml. 
of 0.01M periodic acid is added to each center well, and the contents mixed. Each unit 
is covered with its glass plate without sealing, and oxidation is allowed to proceed for 
one hour. Then 0.10 ml. of 6 per cent stannous chloride is added, and well mixed in until 
no brown coloration remains. The remaining steps are identical with procedure I-A. 


Diffusion methods I-A and I-B: experimental 


Reagent blank, and concentrations of reagents 


The reagent blank unit, containing no fermaldehyde or formaidehydogenic substance, 
invariably developed a purple color. Numerous studies showed the source to be the 
periodic acid or the products of its reaction with stannous chloride. Unsuccessful attempts 
to reduce the blank absorption included the use of fresh periodic-acid solution daily; 
substitution of sodium periodate; addition of starch, of thiosulfate or of charcoal, before 
diffusion; substitution of water or of glacial acetic acid for ethyl alcohol; and flushing 
the unit with nitrogen gas while sealing. A higher diffusion temperature resulted in 
decreased color formation relative to a more highly colored reagent blank. Although 
color development at room temperature occurred if the concentration of sulfuric acid 
in the chromotropic-acid reagent was sufficiently increased, this reagent was subject to 
extraneous chromogenic factors and gave erratic results. Too low a concentration, on 
the other hand, prevented complete distillation of the aqueous reaction mixture. The 
chromotropic-acid reagent which was selected gave complete distillation in one hour at 
85° C., and complete development of the formaldehyde color in ten minutes. 

The only adjustments which appeared to reduce the blank absorption were decreasing 
the concentration of periodic acid and using a large excess of stannous chloride. Graded 
concentrations of periodic acid were tested on pure cortisone and on urine extracts, and 
an optimum concentration was chosen. 

It has frequently been observed that the presence of oxidizable reactants decreases 
the background color from the reagents. This is the case when the plotted intercept at 
zero wg. of the cortisone standard readings is lower than the readings of the reagent 
blanks. Moreover, some urine extracts also give readings below those of the reagent 
blanks, indicating suppression of this background color, and suggesting that erroneous 
values may be obtained. This will be discussed further. 


Adherence of the reaction to Beer’s Law (with crystalline cortisone) 


The results of several experiments are given in Table 1. The K values were fairly 
consistent in any one experiment, but there was some variation from one experiment to 
another. For this reason, a series of reference standard concentrations should be included 
with every set of assays. It may be seen that the reaction with cortisone showed no con- 
sistent deviation from Beer’s Law between about 10 ug. and 80 ug. 


Experimental error 


In experiment 1, Table 1, each K value was calculated by averaging four corrected 
readings. The highest percentage deviation was obtained with the smallest sample 
(10 wg.). The average deviation of the others from their mean was 7.5 per cent (range 
4,6-12.0 per cent) in the ether-extracted series, and 4.5 per cent (range 2.6—5.9 per cent) 
in the series without ether. A similar magnitude of error has been found in other such 
experiments. 
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TABLE 1. K* VALUES FOR VARIOUS AMOUNTS OF CORTISONE 
(Diffusion Method I-A, with and without ether extraction) 























| 
| Ether-extracted | No ether | Ratio 
soak oe a ee eo ee Avg. | _K (ether) 
| | r | a wal 
| 10 | 20 | 30 | 45 | 60 | | * | 10 | 20 | 30 | 45 | 0 | so | ¥ |  (noether) 
eed! See ee 2 me A a a Pe Pea eS ty S Sree ee, Ss a AY ee SES) Pe EE ii 
rar ined, a aon Cat wel SS aS ee Re eR | [oh . Paco wt Ay ee Pa 7g OW eee et ae ot ee =. 
1 | 13.0 | 9.9 | 11.6 | 10.1 | 10.7] 10.1] 11.3 | 17.3| 14.0] 15.1] 15.7| 15.3| 14.2] 15.2 0.73 
ea ae eo 0| 9.1] — | 9.3 | 15.4] 18.2| 15.2 14.8| 14.6 —~ “| 16.0 0.62 
3 | 10.7 | 10.1 | 10.3 10.3 | 
4 | 11.1 | 11.2 | 10.8 11.0 
5 | 11.7] 9.5} 11.5 11.0 | 
6 | 10.9 | 11.2 | 10.7 10.9 | 
7 | 10.7 | 11.0 | 10.2 | 10.6 | 
8 | 10.1] 10.1 | 9.3 | 10.0 | 
9 | 10.8 | 10.0 | 10.0 | 10.3 
10 | 10.5 | 11.7 | 10.0 | 10.7 | | 
































* K =Optical density X1000/ug. of cortisone. 


Effect of ether on the K values of crystalline corticosteroid 


Table 1 also shows values from simultaneous determinations, differing 
only in omission of the ether extraction. About 30 per cent less color was 
developed when ether was used. In other experiments this depression has 
been only about 10 per cent. The depression in K value is probably due to 
removal of about 9 per cent of the formaldehyde (8), and in part to diminu- 
tion inthe chromogenic capacity of formaldehyde caused by the ether or 
by other substances present therein. Such an effect has been observed with 
several organic solvents (9). There was no detectable alteration in the 0.90- 
ml. volume of the reaction mixture after extraction with ether. 

Essentially the same proportional color inhibition occurs with various 
amounts of standard formaldehyde solution after ether extraction. More- 
over, since the same K values are obtained over a wide range of cortico- 
steroid concentrations, this inhibiting effect does not appear to alter the 
precision of the method. 


Effect of ether extraction on the readings obtained with urine extracts 


Table 2 shows the results of some of the experiments performed in order 
to compare the validity of values obtained on urine extracts, with and with- 
out ether extraction. The factors observed were 1) adherence to Beer’s 
Law, 2) the magnitude of the calculated corticosteroid content, and 3) 
the recovery of cortisone added to the extract samples. In each case, 3 or 4 
multiple aliquots of the urine extract were taken in quadruplicate. The 
proportional sizes of these samples are shown in the first column. Two of 
these were assayed with ether extraction, and two without ether. To one 
sample in each of these pairs, a known amount of cortisone was added be- 
fore oxidation. 
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The illustrative extracts in Table 2 were neutral fractions of various types. Nos. 2, 
3 and 4 were chloroform extracts of acidified urine; No. 1 was a continuous ether extract 
of urine incubated with 6-glucuronidase and then brought to pH 1; and No. 5 was a 
CHCl, extract of urine at pH 5, after B-glucuronidase treatment. 


Adherence to Beer’s Law 


These findings may be assessed from Table 2 by comparing the proportional samples 
taken with the proportional optical density obtained, as calculated from the arbitrary 
value (in bold-face type). It is apparent that the proportionality is never perfect. With 
ether extraction, fairly good adherence over a four-fold increase in aliquot was found for 
extracts Nos. 1, 2, 4 and 5. Without ether extraction, Nos. 1 and 2 diverge far more than 
with ether extraction; in fact the values per aliquot often decreased with larger aliquots, 
showing the effect of the inhibiting agent. The proportionality of the other extracts was 
not greatly diminished by the absence of ether extraction. 


Reagent blank correction for urine extracts 


Most reaction mixtures containing urine extract appear to give the same back- 
ground color as do the cortisone samples. This is shown by the fact that the corrected 
readings of a graded series of aliquots, when plotted, can be extrapolated to zero inter- 
cept. However, variations in either direction have been observed. These might not be 
detected unless several graded aliquots of each urine extract were assayed. 


Magnitude of the calculated corticosteroid content 


Columns 12 and 14 in Table 2 compare the total number of milligrams found for each 
aliquot taken. When there is deviation from Beer’s Law, calculations from larger sam- 
ples give lower values. In most cases the values were markedly higher when etner ex- 
traction was used, sometimes by ten-fold. Nos. 3, 4 and 5 showed the typical purple 
color without ether, yet gave higher titers after extraction. 


Recoveries of cortisone 


The results with ether extraction are shown in columns 4 to 6 and column 13 of 
Table 2. With extracts 1, 2 and 3, recovery was 80 to 100 per cent from the smaller ali- 
quots, but with larger samples the recovery was sometimes low. Nos. 4 and 5 gave over 
100 per cent recovery with smaller samples, suggesting a better distillation of formalde- 
hyde when it is increased in amount relative to the urine inhibitor. Without ether ex- 
traction (columns 9 to 11 and column 15) the recoveries were often very poor, especially 
with the larger samples of those extracts giving orange colors. Some of these showed al- 
most no increase in absorption after addition of the corticosteroid. From all extracts the 
recoveries of added cortisone were definitely below those found after ether extraction. 
When known amounts of formaldehyde were added to some of these extracts, the ether 
step improved the recoveries. 


The experiments listed in Table 2 show that extraction with ether results 
in definitely higher titers, even when there is no atypical color. This 
removal of inhibition is further demonstrated by a striking improvement 
in the previously poor recoveries of added cortisone. Thus, in order to 
assure valid titers on urine extracts it is necessary to include the extraction 
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step. The proportionality between size of aliquot and optical density is 
often improved by ether extraction, but some extracts assayed propor- 
tionally, even without it. Since these extracts nevertheless gave higher 
titers after ether, their previous adherence to Beer’s Law cannot be taken 
as an index of accurate assays. Even after extraction, overly large aliquots 
of some extracts will not give proportional colors, indicating incomplete 
removal of the inhibitor. Similarly, other extracts, not illustrated, have not 
given typical colors at any concentration. In such an instance the assay 
-annot be considered precise unless further fractionations are undertaken. 


THE DIRECT DETERMINATION OF FORMALDEHYDE 


In assaying purified corticosteroid material it is often possible to add 
the chromotropic acid directly to the reaction mixture without previous 
separation of the formaldehyde. Moreover, introduction of the ether- 
extraction step makes the direct procedure applicable even to partially 
purified urine extracts, and to extracts of other biologic materials. The 
simplicity of these methods permits the assay of many samples in a short 
time. 


Method II-A: direct determination of formaldehyde with ether extraction 


Reagents 


The standard cortisone solution, periodic acid, and chromotropic-acid reagents are 
identical with those used in method I-A, but the stannous chloride is 0.32 per cent, or 
80 mg. per 25 ml. of N/10 HCl. 


Procedure 


The reaction is carried out in 15120 mm. test tubes. It is advisable, though not 
necessary, to prepare the samples in duplicate. The reagent-blank tube contains 0.10 
ml. of absolute ethyl alcohol, the reference-standard tubes contain 10, 20 and 30 ug. of 
cortisone, respectively. After diluting standards and unknowns to 0.10 ml., 0.20 ml. of 
0.005M periodic acid is added, and the oxidation is stopped one hour later with 0.30 
ml. of 0.32 per cent stannous chloride. If any brown coloration remains, an additional 
0.05 ml. of stannous chloride may be added. Each reaction mixture is then extracted 
with 2 ml. of ether, which is carefully withdrawn through a finely tipped glass tube by 
means of gentle suction. A little ether is necessarily left behind. Then 1.0 ml. of chromo- 
tropic-acid reagent is added, and the tubes are heated for half an hour in an oil bath at 
100° C. After cooling, the contents are transferred to calibrated 10X75 mm. tubes and 
read at 570 my, setting the reagent blank at zero optical density. 


Method II-B: direct determination of formaldehyde without ether ex- 
traction 


The procedure may be carried out entirely in one 10X75 mm. calibrated tube. It is 
applicable only to highly purified material. If the final color is not of good spectral 
purity, another method must be used. 














December, 1953 METHODS FOR FORMALDEHYDOGENIC STEROIDS — 1475 


Direct methods II-A and II-B: experimental 
Adherence of the reaction to Beer’s Law (with crystalline cortisone) 
Various amounts of crystalline cortisone gave proportional readings between about 


5 and 30 ug., as is shown in Table 3. In larger samples the reaction appeared to deviate 
slightly from Beer’s Law. 


Experimental error 


Each K value shown in Ta! ‘2 3 is the mean of four observations. The average devia- 
tion of each reading from the n_ an was 5.7 per cent without ether extraction (range 3.9— 
9.6 per cent), and 6.2 per cent with ether (range 3.9—7.8 per cent, omitting the readings 


at 5 wg.). 
Effect of ether on color development 


In Table 3 it may be seen that the ether-extraction step applied to pure 
cortisone standards reduced the K value by 55 per cent. Since the dif- 
fusion experiments did not indicate such extensive removal of formalde- 
hyde by ether, this depression is believed to be partly due to an inhibiting 
substance in the ether which is effective only in the direct reaction. The 


TABLE 3. K* VALUES FOR VARIOUS AMOUNTS OF CORTISONE 
(Direct Procedures Ila and IIb, with and without ether extraction) 











ug. Cortisone 








5 ] 10 | 15 | 20 | 25 5 | 30 0 | 35 | 40 | 50 














No ether 119.5) 19.6) 19.6) 194) Iw8 IRA | Tw | 3 
: | 





| 
Ether extraction 9.0 [ 8.1 | 9.1 a1] 9. 8.6 | 8.4 | 8.2 | tah | 7.6 





* K = Optical density X 1000/yg. of cortisone. 


rate of color development was slower in the ether-treated samples, but 
heating longer than thirty minutes did not further increase the absorp- 
tion. With some samples of commercial reagent-grade ether other than 
Mallinckrodt A. R., the color development was almost completely in- 
hibited. Various attempts to remove this factor from the ether were un- 
successful. Carbon tetrachloride or chloroform have a much smaller de- 
pressing effect, but do not remove the interfering material as well as ether, 
and the heavy solvents introduce manipulative difficulties. A 1:5 carbon 
tetrachloride:ether mixture is lighter than water, gives somewhat higher 
chromogenic values, and may be advantageously used for some materials. 

Although the extraction with solvent does reduce the sensitivity of the 
reaction, it is felt that valid titers are obtained with its use. This is 
indicated by the proportional readings given by various amounts of corti- 
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sone (Table 3) and the fact that various amounts of formaldehyde added 
to urine extracts were recovered to the same extent (Table 4). 


Effect of ether extraction on the readings obtained with urine extracts 


Many “‘clean” urine extracts and chromatogram fractions give colors of 
good spectral purity by the direct procedure with ether extraction. Table 
4 shows good recoveries of formaldehyde added to such urine extracts 
after the ether step, but lower recoveries without it. Extract No. 5 shows 
that this is true even when a good purple color is observed without ether 
extraction. | 


DISCUSSION 


The present procedures have been in constant use in this laboratory for 
over two years. They are believed to offer greater convenience and accuracy 
than previous diffusion methods (10, 5). Extraction with ether adds an 
extra step, but is justified by the more valid results obtained. It is clear 
that a colorimetric assay which is intended to measure the concentration 
of a reactant in a complex mixture must give readings in proportion to the 
aliquot taken for assay, and should also yield good recoveries of added 
compounds. The ether-extraction procedure has been shown to aid greatly 
in the attainment of these criteria, when extracts of urine are being as- 
sayed. Even fulfillment of these conditions does not, however, guarantee 
the precision of an assay. 

Without ether extraction some extracts have shown poor adherence to 
Beer’s Law and low recoveries of added corticosteroid. This would proba- 
bly also be true of the distillation procedures.’ It is possible that the inhibit- 
ing factor affects the validity of some urinary corticosteroid excretion as- 
says, especially in the lower ranges. Increased excretion after cortisone or 
ACTH therapy would be manifest even without the ether step, owing to 
an overpowering of the inhibiting factor. The present method, therefore, 
should give a finer gradation of excretion levels, by reducing errors of 
underestimation. 

Errors of overestimation may also arise, and these may be partly due 
to extraneous chromogenic substances in the reagents or in the material 
being extracted. Experiments in this laboratory have shown that water 
gives an appreciable titer when put through the usual extraction and assay 
procedure. Similarly, when various aliquots of the same urine were ex- 





3 Since this manuscript was submitted, Paterson and Marrian (12), using the distilla- 
tion procedure, have reported experiments confirming those of the present author, from 
which they conclude that urine extracts contain substances which can react with, and 
retain formaldehyde. 
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tracted, the calculated 24-hour titer increased as the aliquot decreased, 
even after subtracting the procedure blank with water. This urine thus 
contributed an additional extraneous titer to the total procedure blank, 
which was not proportional to the aliquot extracted. A correction for this 
factor may be made if assays are performed on several multiple samples 
of urine extract, and the observed readings are plotted and extrapolated 
to zero concentration. The intercept then corrects for the “‘true’”’ procedure 
blank, and examination of the relative corrected readings indicates 
whether proportional assays are being obtained. Errors from extraneous 
material which follows Beer’s Law cannot, of course, be eliminated in this 
way. 

In view of the possibilities of errors both of underestimation and over- 
estimation, care must be taken that formaldehydogenic assays reflect the 
true corticosteroid content, and are not the resultant of various sources of 
error. It is felt that large volumes of urine should be used for assay, prefer- 
ably an entire 24-hour or 48-hour collection, in order to increase the 
proportion of true corticosteroid material in the extract. 

The methods here presented deal only with the assay of formaldehydo- 
genic substances in extracts of biologic materials, and not with the methods 
of preparing such extracts. It may be noted, however, that in extracts of 
some urines which were treated with 6-glucuronidase, a variable proportion 
of the resulting crude neutral formaldehydogenic titer appears to be of 
non-corticosteroid origin (11). Assays on such fractions, therefore, may not 
accurately reflect their corticosteroid content. 


SUMMARY 


A method has been described for the determination of formaldehydo- 
genic steroids, using diffusion of the formaldehyde in Conway units in 
place of distillation. After oxidation with periodic acid has been performed 
in the inner well of the diffusion unit, and chromotropic-acid reagent has 
been placed in the outer well, the sealed units are left in an oven at 85° 
for one hour. The reaction mixture distills over completely and the color is 
simultaneously developed. 

Extracts of some urines have been found to contain a substance which 
binds formaldehyde so that both its diffusion and direct reaction with 
chromotropic acid are inhibited. An ether-extraction step which has been 
devised to remove this substance results in higher titers for most urine 
extracts, greatly improved recoveries of added cortisone, and better ad- 
herence to Beer’s Law. 

A direct procedure, without diffusion is also described. It is applicable 
to uncontaminated corticosteroid material, and permits the assay of about 
50 samples in one day. 
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INTRODUCTION 


N GIRLS ovarian development may apparently become arrested at an 

early stage and give rise to lack of normal sex characteristics. This 
phenomenon is usually accompanied by certain congenital abnormalities. 
The syndrome to be discussed, recently reviewed by del Castillo and 
Argonz (1), was first presented by Funke (2) under the title of ““Pterygium 
colli.”” Subsequently a series of reports appeared in the continental litera- 
ture and cases in which there were autopsy or biopsy records have been 
reviewed by Wilkins and Fleischmann (3). These authors presented 6 
patients from the literature who were the subjects of autopsy reports and 
2 on whom biopsy had been reported. These 8 all showed vestigial streaks 
in place of ovaries and no evidence of germinal epithelium or primordial 
follicles. In 1938 Turner (4) described 7 girls aged 15 to 23 years and since 
that time study of the condition has been greatly accelerated. The follow- 
ing titles have been used to describe the syndrome: 


1. “Syndrome of infantilism, congenital webbed neck and cubitus valgus”; Turner 
(4). 
2. “Primary ovarian insufficiency and decreased stature”; Albright, Smith and 
Fraser (5). 
3. “Association of short stature, retarded sexual development and high urinary 
gonadotropin titers in women; ovarian dwarfism”; Varney, Kenyon and Koch (6). 
. “Ovarian agenesis”; Wilkins and Fleischmann (3). 
. “Syndrome of rudimentary ovaries with estrogenic insufficiency and increased 
gonadotropins”’; del Castillo, de la Balze and Argonz (7). 
6. “Syndrome of congenitally aplastic ovaries with sexual infantilism, high urinary 
gonadotropins, short stature and other congenital abnormalities’; Lisser, Curtis, 
Escamilla and Goldberg (8). 


These titles serve tosn ~the variation of description used for this syndrome 
since Turner’s paper al. to indicate important contributions to its under- 
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standing. The total number of cases now recorded in girls and women 
probably exceeds 100. Turner (4) stressed the association of infantilism 
and congenital abnormalities, thus drawing attention to two important 
features and his name has a wide currency in the notation of the syndrome, 
even with its later modification. However, a little later Albright et al. (5) 
and Varney et al. (6) drew attention to the presence of a high urinary gona- 
dotropin excretion in this condition in association with clinical evidence 
of lack of ovarian function. This may now be regarded as the first essential 
feature of the syndrome, serving to distinguish it from cases of gonadal 
failure due to generalized anterior pituitary hypofunction which is associ- 
ated with dwarfism, or selective lack of gonadotropin (3, 7). On the other 
hand, Hertz, Cromer and Westfall (9) have claimed to be unsuccessful in 
finding gonadotropin in the urine of a patient with this syndrome proven 
by biopsy; Martin and Courvoisier (10) found no excess in 2 cases subjected 
ta laparotomy; and Dorff, Appelman and Liveson (11) also failed to find 
gonadotropin, but the diagnosis in this case was not corroborated sur- 
gically. These observations are unexplained. 

The second essential feature of the syndrome is a variety of congenital 
abnormalities, including short stature, webbing of the neck, cubitus val- 
gus, coarctation of the aorta and a series of less common anomalies. The 
most emphasized of these is the short stature, which is considered by most 
authors to be due to a genetic abnormality rather than to a hormonal one. 
Albright et al. (5), however, postulated that it was due to increased adrenal 
cortical function. The condition nearly always occurs in patients with the 
syndrome but exceptions have been recorded, viz., Meyer’s patient quoted 
by Wilkins and Fleischmann (3); a case proved by biopsy by del Castillo 
et al. (7); and a patient described by Lisser et al. (8) on whom perMoneos- 
copy was performed. Two patients mentioned by Albright et al. (5) had 
high urinary gonadotropin but were not short in stature; however, the diag- 
nosis was not confirmed histologically. Lisser et al. (8) emphasized how the 
condition has to be distinguished from female eunuchoidism in childhood. 
The other congenital abnormalities mentioned are by no means always 
present (7). Proof that the lack of ovarian activity, which is such an im- 
portant feature, is due to maldevelopment is afforded by the following evi- 
dence in addition to the 8 cases already cited. Postmortem examination has 
been carried out in 1 case by Moss and Mark (12). In 10 cases biopsies have 
been performed (3, 7, 9) and in a further 7 cases laparotomy or peritone- 
oscopy has been carried out (8, 13). 

The establishment of minimal criteria for the recognition of this syn- 
drome in female patients becomes of importance when consideration is 
being given to the problem of whether a similar syndrome exists in male 
patients. The literature contains 8 cases of “‘Turner’s syndrome” in the 
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male. These will be reviewed and discussed in some detail in comparison 
with an additional case to be described in the present paper. It was on ac- 
count of doubt about the identical origin of the syndrome in the two sexes 
that the title of this paper was selected. It seems from the foregoing consid- 
erations that in the female the most appropriate term is that of Wilkins and 
Fleischmann (3)—‘‘ovarian agenesis.’ The existence of “testicular agene- 
sis’ or maldevelopment remains to be proved and will be discussed later. 

In many instances of the syndrome the presence of osteoporosis, particu- 
larly in the spine, has been noted (5, 7). Albright has drawn attention to its 
occurrence in association with ovarian failure and points out its similarity 
to postmenopausal osteoporosis. Albright and Reifenstein (14) and Ander- 
son (15) have reported extensive studies on the biochemical abnormalities 
of postmenopausal osteoporosis. No specific observations have been made 
on the effect of estrogens in relation to this condition in girls with ovarian 
agenesis. For this reason, the effect of estradiol benzoate and ethinyl 
estradiol have been studied in a patient of 163 years with this syndrome. 
This, together with a similar study of the effect of testosterone in the male 
patient reported, forms the second portion of the paper. 

The effect of gonadectomy on the excretion of pituitary gonadotropin in 
the urine is now well known (in the female, Heller, Chandler and Meyers 
(16); in the male, Catchpole, Hamilton and Hubert (17)), and the increase 
may be suppressed with adequate doses of estrogen or testosterone. The 
third part of the present report is concerned with the effects of these sub- 
stances on gonadotropin excretion in these patients. 


METHODS 


1. Conduct of balance experiments. Diets were prepared in the hospital diet kitchen 
and brought to the metabolic ward. Twenty-five per cent of the food consumed by the 
patient at each meal was sampled by weighing and reduced to a uniform paste in a me- 
chanical blender for analysis at the end of each metabolic period. In conducting studies 
of calcium balance, special precautions were taken to exclude extraneous sources of cal- 
cium, and distilled water was used throughout. The patients received their experimental 
diets five days before the commencement of study. 

2. Analytical methods. Dry ashing of food and feces for determination of calcium, 
sodium and potassium was carried out below 450° C. For phosphorus determinations 
wet ashing was employed, using sulphuric acid and hydrogen peroxide. Nitrogen in 
food, feces and urine was determined by the macro-Kjeldahl method. 

Calcium was determined by the method of Tisdall and Kramer (18); phosphorus by 
Briggs’ (19) method; alkaline phosphatase by the method of Shinowara, Jones and 
Reinhart (20); sodium and potassium by an internal standard flame photometer; 17- 
ketosteroids by the method of Callow, Callow and Emmens (21), applying appropriate 
color corrections; blood sugar by the method of Hagedorn and Jensen (22); and urinary 
gonadotropin was extracted by the method of Loraine (23) using kaolin and acetone, and 
estimated by the method of Klinefelter, Albright and Griswold (24), using mice. 
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CASE REPORTS AND CLINICAL RESPONSE TO TREATMENT 


Case 1. E. S., aged 16} years, came to the hospital owing to the fact that from the 
age of 8 she had grown much less than other girls. This was especially noticeable because 
she had been brought up in an institution. She also complained of amenorrhea. She 
weighed 72 pounds and her height was 51 inches. She was noticed to be of average 
intelligence. She looked older than her age. There was little breast development but a 





Fig. 1. Case 1, E.S., aged 163. Note broad chest, obese breasts, scanty pubic 
hair and cubitus valgus. 


moderate amount of mammary fat (bust 30 inches). The chest was broad and the nip- 
ples unduly separated and inverted (Fig. 1). There was a mild degree of webbing of the 
neck and cubitus valgus. The external genitalia had an infantile appearance, axillary 
hair was almost completely absent and that in the pubic region was very scanty. There 
was a loud systolic murmur, maximal at the base of the heart and between the scapulae. 
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The B.P. was 180/110 in the arms. Femoral pulses were very weak in both legs. 
Investigations: X-ray examination of the chest showed a prominent arch and de- 
scending aorta, with considerable notching of the lower borders of the ribs. Probable 
osteoporosis was noted with slight evidence of ‘“‘epiphysitis’”’ of the dorsal vertebrae. 
Spina bifida of L; and sacral segments was present, together with some degree of spondy- 
lolisthesis. Her radiologic bone age was approximately 13 years. The sella turcica was 
normal. The Hb. was 108 per cent, and WBC 7,600. The Wassermann reaction was nega- 
tive and the B.M.R. was —8 per cent. Chemical determinations gave the following val- 
ues: blood urea 30 mg. per 100 ml., serum cholesterol 200 mg., calcium 10.4 mg. per 
100 ml., phosphorus 4.5 mg. per 100 ml., and alkaline phosphatase 11.7 units. The uri- 
nary amino acids were normal. On two occasions 17-ketosteroids were 5.8 and 5.4 mg. 
per twenty-four hours; and “reducing steroids” were 0.30 mg. per twenty-four hours (by 
the method of Talbot et al. (25)—normal values 0.1—-0.44 mg. per twenty-four hours). 
Urinary gonadotropin levels were very high (see Table 1). Estrogen therapy (see meta- 
bolic studies) produced a slight increase in breast tissue, pigmentation of the areolae, and 
a minimum increase in pubic hair; it also converted an infantile vaginal smear to one 





Fig. 2. Case 1, E.S., aged 194. Lateral roentgenogram of dorsal spine, showing 
osteoporosis and “epiphysitis.”’ 
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typical of estrogen stimulation. There was slight withdrawal bleeding after stopping the 
dose of 3 mg. of ethinyl estradiol daily at the end of period 17 (Fig. 7). Estradiol benzoate 
injections were discontinued in the middle of period 4, because of a brisk urticarial reac- 
tion necessitating therapy with Phenergan. She was seen again in September 1952, 
at the age of 19}, not having received estrogen therapy. Her height was 544 inches, span 
56 inches, and pubis-to-ground measurement 27 inches. Growth was, therefore, just over 
1 inch per annum without therapy. The breasts showed considerable adiposity. X-ray 
examination showed definite epiphysitis of the thoracic vertebrae and osteoporosis 
(Fig. 2). The bone age was further retarded to approximately fifteen years. The epiphyses 
of the metacarpus and phalanges were still open. 


Case 2. D.P., aged 13 years, was admitted to the hospital for investigation of short 
stature. He had not had mumps and had been operated on three years previously for 
strabismus noticed from the age of 1 year. At the age of 8, growth was first observed to 
be slow by his parents. He was well up. to his age in school activities. His weight was 
62 pounds, height 49 inches, span 46} inches, and pubis-to-ground measurement 25 
inches. He looked older than his age. There were marked epicanthic folds. His fingers 
were short and stumpy. His chest was broad, there was a suggestion of webbing of neck 
and definite cubitus valgus. Lumbar lordosis was marked. The legs were well developed 
muscularly. There was no pubic or axillary hair. The left testis was descended and half 
normal size; the right was small and in the inguinal canal. The penis was small. There 
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was a grade II systolic murmur and a faint early diastolic murmur, maximal in the third 
left interspace. The B.P. was 110/85. Femoral pulses were full. There was no evidence of 
cardiac insufficiency on exertion. 

Investigations: X-ray examination of the chest (barium-swallow) showed a right- 
sided aortic arch with an increase in size of the left ventricle (Fig. 4). The hilar shadows 
were normal, and the electrocardiogram appeared normal for his age. It was felt that 
there was an abnormality of the aortic valve associated with the dextra position of the 





Fia. 4. Case 2, D.P., aged 16. Roentgenogram of chest, showing 
dextra position of aorta. 


aorta. His radiologic bone age was only slightly retarded (probably not more than 1 
year), as judged from the elbow in particular. There was no convincing evidence of oste- 
oporosis. The sella turcica was within the lower range of normal size. The Wassermann 
reaction was negative. The B.M.R. was—4 per cent. Chemical determinations gave the 
following values: blood urea 38 mg. per 100 ml., serum calcium 9.1 mg. per 100 ml., 
phosphorus 5.1 mg. per 100 ml., alkaline phosphatase 7.2 units, and chloride 107 mEq./L. 
A glucose tolerance test (after 20.5 Gm. of glucose orally) showed blood sugar values as 
follows: fasting 87 mg. per 100 ml.; at half-hour intervals 112, 142, 120, 86, 95 and 93 
mg. per 100 ml. An insulin sensitivity test (after 2.6 units i.v.) showed fasting blood 
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sugar 91 mg. per 100 ml.; 20 mins., 41 mg.; 30 mins., 64 mg.; 45 mins., 66 mg.; 60 mins., 
69 mg.; and 90 mins., 80 mg. Urinary 17-ketosteroids were 2.6 and 1.7 mg. per twenty- 
four hours on two occasions. Urinary gonadotropin was present on numerous occasions 
(see Table 2). 

At this time biopsy of the left testis showed seminiferous tubules packed together 
in some areas and widely separated in others. The epithelium consisted of layers of one 
to three or four cells. There appeared to be little differentiation or nuclear division, with 
great arrest of spermatogenesis. No maturing interstitial cells could be seen, all the cells 
between the tubules having the appearance of endothelial or connective tissue cells. 
In many areas there was a considerable increase of fibrillary interstitial material. Sertoli 
cells could not be identified in the tubules but the biopsy specimen had been formalin- 
fixed, a procedure which can make the identification of tubular contents a matter of 
great difficulty (26). Biopsy was repeated, therefore, at a later date (see next paragraph). 

The patient was again seen two and a half years later. Physical features were as be- 
fore, except for the presence of very sparse pubic hair and a disproportionately large 
penis (Fig. 3). A small congenital inguinal hernia had developed on the right side, and 
the height was then 55 inches, span 52} inches, and pubis-to-ground measurement 
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29 inches. He had, therefore, grown just in excess of 2 inches per annum without therapy 
but was still very stunted for his 16 years. Radiologically the bone age appeared within 
normal limits. There were definite but slight indications of osteoporosis in the ribs, 
pelvis and vertebral bodies. There was no vertebral “epiphysitis.”” The hernia was re- 
paired, testicular biposy was repeated on this side, and the testis was placed in the 
scrotum from its position at the external inguinal ring. The biopsy specimen was put in 
Zenker’s fixative. The histologic structure very closely resembled that previously noted 
in the other testis. On this occasion, with improved technique, Sertoli cells, apparently 
in normal numbers, were clearly identified within the tubules (Fig. 5). 


METABOLIC STUDIES 
Estrogen administration 


The effects of estrogen therapy were observed in E.S. (Case 1, Fig. 6). 
The patient was given estradiol benzoate, 5 mg. daily intramuscularly, dur- 
ing periods 2 and 3 and for three days of period 4 when, owing to sensitivity 
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Fia. 6. Case 1. Calcium balance. “O.B.” indicates (oestradiol) estradiol benzoate given 
intramuscularly in doses of 5 mg. per day. ‘‘E.O.” indicates ethinyl (oestradiol) estradiol 
orally, ‘‘1”’ in doses of 0.1 mg. per day; “‘2,’’ 0.02 mg. per day; and “3”, 3.0 mg. per day. 
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reactions, a change had to be made to oral ethinyl estradiol (0.1 mg. per 
day) until the end of period 6. For a further seven days a dose of 0.02 mg. 
daily was given. During periods 11-17 inclusive, large doses (3,0 mg. daily) 
were given orally. The data show a fall in the initially high serum phos- 
phorus level in response to estrogen therapy. This was more rapid than the 
response in the calcium balance. Alkaline phosphatase appears to have 
risen in period 7, but later changes were inconsistent. Changes in serum 
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Fig. 7. Case 1. Nitrogen balance. For treatment, see legend to Figure 6. 


calcium concentration were small, except the fall observed after with- 
drawal of estrogen in period 7. The reason for this is not apparent. There 
was diminution in both urinary and fecal calcium with the development of 
a positive balance. This change commenced in period 4 and persisted until 
near the end of the study. The decrease in calcium retention in period 12 
was associated with a feverish cold. The estrogen given during periods 
11-17 appears to have accentuated the positive calcium balance. Nitrogen 
balance (Fig. 7) was not greatly influenced by estrogen, except perhars for 
increased retention during periods 2 and 3 and transitory retention in 
period 12. The negative balance in period 13, corresponded with the fever 
already mentioned. 


Testosterone administration 


Patient D.P. (Case 2) was given testosterone propionate, 50 mg. intra- 
muscularly on alternate days, for twenty-eight days during periods 3 to 6 

















December, 1953 PRIMARY GONADAL INSUFFICIENCY 1491 


inclusive (Fig. 8). Calcium balance, which was initially positive in this 
patient was not greatly affected, although there was a tendency for fecal 
calcium to fall and there was a definite fall in urinary calcium during period 
6 and thereafter. Unfortunately the intake of calcium at this time was not 
as constant as we would have wished. The phosphorus balance became 
rapidly more positive in periods 4, 5 and 6, with a rebound in periods 7 and 
8. This latter change was mostly due to an increase in urinary phosphorus 
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Fig. 8. Case 2. Calcium and phosphorus balances. The dotted horizontal line indi- 
cates ‘theoretical phosphorus balance” calculated from calcium and nitrogen balances 
(Albright and Reifenstein (14)). 


excretion. In this patient, as in the girl E.S., there was a rapid and striking 
fall in serum phosphorus concentration from an initially high level (Fig. 9). 
The serum phosphatase level rose sharply in periods 4 to 6 and then fell 
again. 

One of the most obvious changes with testosterone therapy was the in- 
creased retention of nitrogen (Fig. 10), which was largely reponsible for 
the increased phosphorus retention and the potassium retention. In addi- 
tion, retention of sodium and water occurred (Fig. 11), which was partly 
responsible for the gain in weight during testosterone therapy. 


Changes in urinary gonadotropin excretion 


The detailed results of gonadotropin assays in Case 1 are given in Table 
1, from which may be seen the high levels of this hormone in the absence of 
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Fic. 9. Case 2. Changes in serum phosphorus and alkaline phosphatase levels. 


treatment. The fall with sufficient dosage of estrogen is slow and progres- 
sive, and there is delay in return to pre-treatment levels after discontinuing 
the 3.0-mg. dose of ethinyl estradiol. 

The results in Case 2 are shown in Table 2. The data show variability 
of excretion from day to day, negative results being frequently obtained. 
The fall in gonadotropin in association with the dose of testosterone pro- 
pionate used, was prompt and sustained. After cessation of therapy in 
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Fig. 10. Case 2. Nitrogen and potassium balances. The dotted horizontal line in the 
balance indicates ‘‘theoretical potassium balance,” calculated from nitrogen bal- 
ance. : 
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Fie. 11. Case 2. Sodium balance. 


period 7, gonadotropin reappeared in period 8 and reached pre-treatment 
levels in period 10. 


DISCUSSION 


Clinical features of cases presented. The girl (Case 1) may be regarded 
as a classic example of “‘ovarian agenesis” and no reasonable doubt can be 
entertained about the diagnosis, although laparotomy was not considered 
justifiable. Important features in this case were: lack of sexual develop- 
ment, presence of some pubic hair, short stature, mild webbing of neck, 
slight cubitus valgus, coarctation of the aorta, increased urinary gonado- 
tropin titer, and increasing spinal osteoporosis and ‘“‘epiphysitis’” of the 
dorsal vertebrae (Fig. 2) (Albright e¢ al. (5)). It may be presumed that 
this girl was suffering from osteoporosis at the time of the metabolic 
studies. The slow rate of growth during the period without specific treat- 
ment is worthy of note, together with a tendency for increasing retardation 
in the bone age with advancing years. It should be noted that this patient’s 
rate of growth was not noticed to be reduced before the age of 8. 

The boy (Case 2) may be compared with the cases of ‘“‘Turner’s syn- 
drome” in boys recorded in the literature (Table 3). In 6 of the 9 cases 
listed, including the present one, testes were found in the scrotum, albeit 
hypoplastic ones. All the patients were probably not short in stature, al- 
though the data are lacking to be certain of this point. Our patient was 
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TABLE 2, GONADOTROPIN EXCRETION. CASE 2 










































































D P Units Units 
Period piste Therapy perros wach Therapy 

+ve —ve +ve —ve 
1 1 Nil 64 _— z 1 Nil _ 16 
2 -- 32 3 — 16 
3 —_ 32 7 — 16 

6 => 32 
7 — 16 8 4 Nil 16 32 
2 2 Nil 64 128 9 1 Nil _— 16 
4 _— 16 6 _— 16 

6 64 128 
10 2 Nil —_ 16 
3 1 Testosterone —_ 16 4 64 _ 
2 prepionate, 16 32 6 _ 16 

3 50 mg., alter- = 16 
4 nate days, i.m. 32 64 11 1 Nil — 16 
5 -- 16 3 64 _ 

6 — 16 
———— -- 13 1 Nil 64 128 

4 3 Testosterone — 16 
7 | propionate, oo 16 4 mos. Nil _ 16 
50 mg., alter- . later 16 32 

nate days, i.m. 
5 | 4 Test _sterone — 16 2 mos. Nil _ 16 
7 prop onate, — 16 later _ 16 
| 50 m'g., alter- | 
| nate days, i.m. | 1 yr. Nil — 8 
— =| later 

6 | 3 Testosterone mis i 16 

| 5 propionate, —_ | 16 

| 7 50 mg., alter- | — | 16 
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definitely stunted, and moreover this had been noticed to occur from the 
age of 8. Nevertheless, appreciable growth took place without treatment 
during the 23-year period of observation. There was no reason to suppose 
his cardiac anomaly was directly the cause of his failure to grow. In each 
case there was slight retardation of bone age and lack of sexual hair. The 
disproportion between the lack of hair and the development of the penis, 
as in our case, was also noticed by Greenblatt and Nieburgs (27). All pa- 
tients showed evidence of congenital abnormalities, including webbing of 
the neck and cubitus valgus. In 5 cases excessive amounts of urinary 
gonadotropin were found, although in 3 it was specifically stated to be 
absent. A possible reason for this may be noted in Table 2, which shows 
that during the period of preliminary observations (periods 1 and 2) the 
presence of gonadotropin was detected only on 3 of 8 occasions, but then 
in very appreciable amounts. In our laboratory we have found that in 7 
normal boys between the ages of 12 and 14 in whom the gonadotropin 
was estimated every three months, the level in 6 was less than 8 units, 
and in only 1 instance was it greater than 8 or less than 16 units. Normal 
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women fall in the range of 8-32 units. In the case cited by McCullagh 
(28) the gonadotropin was found to be 6-53 or 6-106 units, the range for 
normal women in the hands of that author being 6-53. The excretion in 
the present case, therefore, appears to be a definitely pathologic amount 
for a boy of his age. In 5 of the 8 cases in which it was measured, in- 
cluding the present one, urinary 17—ketosteroid excretion was abnormally 
low. The cases in which there seemed to be the least depression from nor- 
mal were the youngest patients with the smallest values. In 3 cases, includ- 
ing the present one, there was osteoporosis. It seems, therefore, that these 
patients do form a homogeneous group, with clinical manifestations in 
close agreement with those seen in females. 

Etiology of the syndrome in males. Although the evidence presented is 
good that in girls the vestigial ovaries in this syndrome indicate mal- 
development with absence of germ cells, it seems that the exact counterpart 
of the syndrome in the male can be associated with formation of all testicu- 
lar elements (Table 3). However, the evidence suggests poor maturation 
and formation of the interstitial cells. Whether this, in itself, is the cause 
of the maturation failure or whether this is a genetically determined defect 
is a matter only for speculation at the moment. The arrest is, nevertheless, 
associated with greatly increased urinary gonadotropin titers, which would 
be expected on hormonal grounds (29). Certainly there is no evidence to 
date that the testicular defects are the result of inflammatory or secondary 
degenerative changes. 

Metabolic changes with estrogen and ‘testosterone. The patients studied 
were clearly deficient respectively in estrogen and testosterone and, there- 
fore, might be expected to be more sensitive to these hormones than normal 
subjects. One patient (Case 1) was certainly in the early stages of osteo- 
porosis at the time of study but in the other patient there was no radiologic 
supporting evidence for this at the time of study, although it was present 
later. The present experiments show that estrogen in the dosage used 
caused both decreased urinary and fecal calcium excretion. The response 
was slow and the return to normal a prolonged process after withdrawal of 
estrogen. The two estrogen preparations had similar qualitative properties, 
although the dose of ethinyl estradiol employed was deliberately high. 
There was a minimal effect of estrogen on nitrogen balance. The high serum 
phosphorus level, sometimes associated with hypogonadism (Albright and 
Reifenstein (14)), was rapidly depressed and quickly returned to its orig- 
inal level after stopping administration. The serum alkaline phosphatase 
level showed no consistent change in response to estrogen. These results 
agree very well with those of Albright and Reifenstein (14), who reported 3 
metabolic studies on women with postmenopausal osteoporosis. These 
authors did not observe any effects on alkaline phosphatase. Knowlton et 
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al. (30) studied the nitrogen excretion but not calcium in 2 patients with 
ovarian agenesis and found a more uniform tendency to nitrogen retention 
than was the case in these experiments or those of Albright and Reifenstein 
(14), Anderson (15) or Johnston (31). The last of these authors studied the 
effects of small doses of estrogen in normal girls and failed also to find 
evidence of diminished calcium excretion. It may therefore be that the 
hypogonad individual is more susceptible to the calcium-retaining effects 
of estrogen, although the range of dosage employed in the various experi- 
ments must be considered. Estrogen did not cause diminution of urinary 
calcium in the male eunuchoid subjects of Knowlton et al. (30). Albright 
and Reifenstein (14) found, like ourselves, depression of serum phosphorus 
levels with estrogen. This is also to be seen in the data of Knowlton et al. 
(30) on ovarian agenesis. 

The effects of testosterone propionate in the second case showed a 
striking contrast. Calcium balance was not so obviously affected, and any 
change which occurred was a delayed one, involving principally a reduction 
in urinary calcium. Albright and Reifenstein (14) emphasize the delay in 
the response of calcium balance to testosterone and inspection of their data 
shows the response to be much less marked than to estrogens. In the 
eunuchoid subjects of Knowlton et al. (30) there were no detectable changes 
in calcium balance during short periods of testosterone administration. 
The well known effect of promotion of nitrogen retention with testosterone 
is clearly seen in these experiments and is accompanied by retention of 
phosphorus and potassium in the usual manner associated with protein 
anabolism. In addition, sodium and water retention occurred to an appre- 
ciable extent and this effect was to some extent responsible for the gain in 
weight observed. Testosterone depressed a high serum phosphorus concen- 
tration in the same way that did estrogen, but testosterone produced a 
sharp elevation of the serum alkaline phosphatase level. 

According to Albright, the fundamental concept of osteoporosis as a 
metabolic disease is linked with decreased osteoblastic activity. In the 
studies quoted (Albright and Reifenstein (14)), he was unable to obtain 
evidence of osteoblast stimulation by estrogen or by testosterone, as 
judged by elevation of the serum alkaline phosphatase level. If these 
substances affect osteoporosis, how do they act? It is clear from the data 
that the calcium-retaining properties of testosterone are certainly inferior 
to those of estrogen, whereas the nitrogen-retaining properties are much 
greater. If it is postulated that estrogen causes osteoblast stimulation, 
nitrogen retention for osteoid formation and subsequent calcification would 
be expected. The amount of nitrogen retained per day for this purpose 
along with retention of 300 mg. of calcium would not be measurable, and 
therefore apparent absence of nitrogen retention with estrogen would not 
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necessarily indicate that this was not the correct sequence of events. On 
the other hand, in these experiments estrogen, which caused the greatest 
calcium retention, did not affect alkaline phosphatase. It may be that this 
effect on calcium absorption was conditioned by the presence of osteopor- 
osis. However, the data suggest that estrogen is more likely to act by direct 
promotion of calcium absorption, rather than that this is a passive conse- 
quence of previous osteoblast stimulation. It might be suggested that estro- 
gen lack is only part of the deficiency in stimulus to bone maintenance in 
gonadal insufficiency. Both Albright and Reifenstein (14) and Anderson 
(15) point out the difficulty of getting radiologic evidence of commencing 
repair of postmenopausal osteoporosis during estrogen therapy. 

Changes in urinary gonadotropin excretion. High levels of urinary gon- 
adotropins were found in both patients during the control periods. Case 
1 showed a level as high as 512 to 1,024 m.u.u., which may be compared 
with our laboratory value of 128-256 m.u.u. per twenty-four hours for 
postmenopausal women. A dose of 5 mg. of estradiol benzoate injected 
daily was sufficient to reduce the excretion very significantly, but on chang- 
ing to 0.1 mg. of ethinyl estradiol by mouth a rise began to occur, and this 
was very marked and rapid when the dose was reduced to 0.02 mg. In this 
respect, the potency of the latter substance is therefore less than the fifty 
times that of estradiol assessed by Jeffcoate et al. (32). Ethinyl estradiol 
in a dosage of 3 mg. daily was sufficient to produce a definite but slow fall 
in the amount of gonadotropin excreted. Heller et al. (16) found that as 
much as 5 mg. of stilbestrol daily was required to suppress gonadotropin 
after oophorectomy ; smaller doses lacked this effect. Suppression was main- 
tained for a considerable time after stopping treatment. 

It is interesting that the decrease in urinary and fecal calcium also 
persisted for a long time after the withdrawal of ethinyl estradiol in 
period 17, though changes in serum phosphorus levels rapidly reflected 
whether or not estrogen was being given. It seems highly unlikely that 
sufficient estrogen persists in the body to maintain these effects. 

Injections of 50 mg. of testosterone propionate on alternate days in the 
boy (Case 2) led to a rapid suppression of gonadotropin. This was complete, 
and no “escape”’ from this effect occurred, in contrast to the observation 
by Catchpole et al. (17). Some authors (33, 29) have found that doses of 
testosterone propionate giving clinical relief and raising neutral 17-keto- 
steroids to normal levels are frequently insufficient to suppress the urinary 
gonadotropins. The necessary dosage required for suppression was variable 
and ranged from 135 mg. to 300 mg. or more each week. Case 2 is, there- 
fore, unusual in showing such immediate and complete suppression with a 
dose usually regarded as physiologic. This refractoriness of response of 
gonadotropin excretion to small doses of testosterone is sometimes used 
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as an argument in favor of a second testicular hormone, one action of 
which is to suppress gonadotropin secretion by the pituitary. It has also 
been reported that a period of ten to thirteen days of adequate therapy is 
necessary, and that once suppression has occurred it persists for from two 
to five weeks after stopping testosterone (Catchpole et al. (17) and Mc- 
Cullagh (28)). The corresponding time intervals in Case 2 were much 
shorter, but this discrepancy may be accounted for by the infrequency of 
assays in many of the cases reported in the literature. 


SUMMARY 


1. It is concluded that in females “Turner’s syndrome’’ is best described 
as “ovarian agenesis,’ as suggested by Wilkins and Fleischmann (3). 

2. A typical case in a girl aged 163, is presented. 

3. A case is also presented in a boy, aged 13, and comparison made with 
8 other cases in the literature. The presence of dextra-aorta in this boy was 
specially noted. : 

4. Further data care required before it can be accepted that the testic- 
ular condition in these male patients is the developmental counterpart of 
the ovarian condition in females. 

5. Estrogen therapy caused considerable calcium and little nitrogen 
retention in the female. 

6. Testosterone propionate produced good nitrogen and little calcium 
retention in the male. 

7. In each case the concentration of serum phosphorus was decreased. 
In the male, the serum alkaline phosphatase level was elevated by the 
administration of testosterone propionate. The importance of these met- 
abolic changes in relation to theories of hypogonadal osteoporosis is 
discussed. 

8. In each case diminution of elevated urinary gonadotropin excretion 
was induced. 
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EFFECT OF INGESTED PROTEIN AND TYROSINE 
ON CIRCULATING EOSINOPHILS 


ILMARI VARTIAINEN, M.D. ann JUHANI APAJALAHTI, M.D. 
From the Second Medical Clinic, University of Helsinki, Finland 


HE effect’ of hormones on the white blood cell count has been 

intensively studied in recent years (1, 2, 3). It has been demonstrated 
by Thorn’s group of workers that the pituitary adrenocorticotropic hor- 
mone (ACTH), by increasing the secretion of corticosteroids, produces 
changes in the white blood cell count, the most prominent of which is the 
decrease in the number of circulating eosinophils (4, 5). Based on these 
observations, the Thorn test was developed for measurement of the adreno- 
cortical reserve (6). 

Other simultaneous advances in research have shown that epinephrine 
stimulates the anterior pituitary, presumably by way of the hypothalamus, 
and brings about a consequent increase in the ACTH release (7, 8, 9). 
Thus epinephrine produces by a circuitous route a decrease in the number 
of circulating eosinophils similar to that produced by ACTH. 

Abelin (10) has drawn attention to the possibility that ingested proteins 
produce changes in the functions of the organism similar to those caused 
by epinephrine. He regards proteins as physiologic stimulants of the sym- 
pathetic nervous system. We therefore decided to investigate whether 
ingested protein has an effect on the eosinophil cells of the blood similar to 
that which epinephrine has been found to produce. 


METHODS 


The test series consisted of 24 healthy voluntary subjects, 18 to 31 years of age, 
14 of whom were male and 10 female. After fasting overnight, they were given 200 grams 
of water to which a smal] amount of unsweetened lingonberry juice had been added as a 
taste corrigent, and in which the test protein was suspended. A control test with 200 
grams of water only was made on all the subjects under identical conditions. 

For observation of the number of eosinophil leucocytes, blood samples were taken 
from the fingertip into two tubes. The cells were counted by Randolph’s technique 
(11) in Fuchs-Rosenthal counting chambers. The mean of two parallel determinations 
was regarded as the eosinophil count. The samples taken thirty minutes before and again 
immediately before the test meal served as the initial count from which the percentile 
changes in the number of circulating eosinophils were calculated. Double samples 
were taken one, two, four and six hours after the test meal. During the test, no other food 
or drink was ingested and the subjects did not rest in bed. 

The following four tests were carried out on 20 subjects: 
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Fig. 1. The mean percentile changes in the number of circulating eosinophils in the 
control tests and after ingestion of gelatin (0.5 Gm./Kg. of body wt.) in 20 healthy 
subjects. , 

Fic. 2. The mean percentile changes in the number of circulating eosinophils in the 
control tests and after ingestion of casein (0.5 Gm./Kg. of body wt.) in 20 healthy 
subjects. 























1. Control test with water. 

2. Gelatin,! 0.5 gram per kilogram of body weight. 

3. Casein,? 0.5 gram per kilogram of body weight. 

4, Tyrosine,’ 0.3 gram per kilogram of body weight. 

The order of these tests was varied as much as possible. 

In the case of 10 subjects a further test using 0.6 gram of tyrosine per kilogram of body 
weight and the usual control test were made. 


RESULTS 


The results of the tests are best seen in Figures 1-4. The ingestion of 
0.5 gram of gelatin per kilogram of body weight produced no noteworthy 





1 Gelatin Bacteriological, Gurr; nitrogen content 14.40 per cent. 
? Casein, commercial; nitrogen content 12.55 per cent. 
3 L(-)Tyrosihe, Mann; nitrogen content 7.6-7.8 per cent. 
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Fig. 3. The mean percentile changes in the. number of circulating eosinophils in the 
control tests and after ingestion of tyrosine (0.3 Gm./Kg. of body wt.) in 20 healthy 


subjects. 
Fig. 4. The mean percentile changes in the number of circulating eosinophils in the 
control tests and after ingestion of tyrosine (0.6 Gm./Kg. of body wt.) in 10 healthy 


subjects. 


changes in the number of circulating eosinophils (Fig. 1). After the in- 
gestion of 0.5 gram of casein (Fig. 2) and of 0.3 gram of tyrosine (Fig. 3) 
the eosinophil count showed a decrease, which was most marked four hours 
from the beginning of the test. The two curves resemble each other greatly. 
The ingestion of 0.6 gram of tyrosine per kilogram of body weight (Fig. 4) 
produced a still greater fall, with the maximum also at four hours. 

No untoward effects were noticed in connection with the tests. Urinaly- 
sis was carried out in a few cases after the tyrosine test but no signs of 
irritation of the kidneys were seen. 


DISCUSSION 


The fact that casein produced a decrease in the number of circulating 
eosinophils, whereas gelatin appeared to have a considerably weaker effect, 
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may probably be ascribed to the composition of the amino acids in the 
two substances. Gelatin contains chiefly nonessential amino acids and 
casein mostly essential ones. Particularly the tyrosine and phenylalanine 
content in the latter is markedly greater (12). We were not able to carry 
out tests with phenylalanine, but at least tyrosine appears to contribute 
to the eosinophil-decreasing effect of casein. This is an interesting finding, 
since the amino acids mentioned are in all probability basic constituents 
in, for instance, epinephrine (13). 

Quantitative comparisons are hampered by the circumstance that pure 
tyrosine is very poorly soluble and therefore a large proportion of this 
substance is not absorbed but is excreted by the organism. Possibly the 
tyrosine released from casein in the intestines is absorbed, at least in part, as 
a short, more soluble peptide chain. 

The possibility, that the relatively simple components of our daily diet 
could have definite endocrinologic functions, seems interesting. It may be 
assumed that quantitative deviations from the optimal composition of the 
diet could lead to endocrinologic and metabolic diseases. 


SUMMARY 


Observations have been made of the number of circulating eosinophils 
in healthy test subjects during six hours after the ingestion of proteins. 

Gelatin in an amount of 0.5 gram per kilogram of body weight was 
ineffective. A dose of 0.5 gram of casein per kilogram caused a decrease, 
which reached its maximum (33 per cent) four hours after ingestion. 

Tyrosine in a dose of 0.3 gram per kilogram of body weight effected a 
very similar fall, whereas a double dose produced a fall of 43 per cent. The 
maximum in these cases was also reached at four hours. 
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PROPYLTHIOURACIL: 4-6 YEAR FOLLOW-UP OF 
SELECTED PATIENTS WITH GRAVES’ 
DISEASE 


EK. PERRY McCULLAGH, M.D. anp CARL E. CASSIDY, M.D. 
From the Cleveland Clinic and the Frank E. Bunts Educational Institute, Cleveland, Ohio 


N A previous study of propylthiouracil (1), we concluded that the 

patients with hyperthyroidism who were most likely to obtain a perma- 
nent remission were those who met two specifications: 1) a diagnosis of 
Graves’ disease and 2) a small to moderate sized goiter. This is a rather 
highly selected group of patients. Such a selection excludes those who have 
nodular goiters with hyperthyroidism, those who have Graves’ disease with 
goiters estimated to be over 100 grams in weight, and those who have 
already demonstrated their propensity to recrudescence by having a 
postoperative recurrence. 

At the time of the previous study, there were 60 patients who met the 
above specifications. Fourteen (23.3 per cent) had experienced relapses, 
and 46 (76.6 per cent) were in a state of remission. This paper constitutes 
a follow-up of the latter group, with the addition of a few similar cases 
treated one year later. 

It is of some value to compare our results with those obtained by other 
workers. Iversen (2) reported 144 cases of thyrotoxicosis which had been 
followed for an average of three years. One hundred and twenty-five 
(86.8 per cent) of these cases were toxic diffuse goiters (8.6 per cent with 
“large” glands). He found a remission rate of 79.5 per cent. Although 
these patients were treated with methylthiouracil, the efficacy of propyl- 
thiouracil and methylthiouracil are comparable. 

Greenberg and Bruger (3) found that of 39 patients with toxic diffuse 
goiter treated with thiouracil and propylthiouracil 25 patients (64 per cent) 
had a remission of the disease for longer than one year. Some of these pa- 
tients had had previous thyroid resection; the exact number is not stated. 

Beierwaltes and Sturgis (4) reported a remission of an average duration 
of seventeen months in 77 per cent of 44 patients. However, this calculation 
includes nodular goiters. From their figures, one can easily calculate that 
35 of the 44 patients had Graves’ disease; 30 of the 35 (86 per cent) had 
a remission. 
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Rose and Shorey (5) reported that 38 of 46 patients (82.6 per cent) had 
experienced a remission for one year or longer. However, only 32 of the 46 
patients (69 per cent) had sustained remissions without preliminary re- 
lapses. Of the 46 patients, 40 had “slight diffuse goiters,” 1 had a nodular 
goiter with hyperthyroidism, and 5 had postoperative recurrence. 

In the data presented by Stirrett (6) and by Williams (7) and their 
associates distinction is not made between the results in the patients with 
Graves’ disease and in those with nodular goiter. 

We were able to follow 35 of the 46 patients who were in a state of re- 
mission at the close of the original study. Most of them made return visits, 
at which time they were examined for clinical evidence of recurrence; 
basal metabolic rates and radioactive iodine uptakes were estimated when 
there was some uncertainty about the exact diagnosis. Some of the patients 
could not make return visits; they were questioned either by letter or 
telephone. Seven patients could not be reached. Two patients had died of 
causes unrelated to Graves’ disease. One patient was still taking propyl- 
thiouracil under other auspices, in spite of the fact that she had been in- 
structed to stop several years before. One patient in whom the original 
diagnosis of Graves’ disease was questionable actually had struma lympho- 
matosa, as confirmed later by needle biopsy. 

Eleven patients were added to the 35 of the original group. These 
patients met the same specifications. Their treatment was begun between 
April 1947 and April 1948; the treatment of the original group was begun 
between January 1946 and April 1947: Table 1 summarizes the patients 
included in this study. 


TABLE 1. PATIENTS INCLUDED IN PRESENT STUDY 








Description Number 


Patients who had had a relapse at time of original study (treatment 





begun between Jan. 1946 and Apr. 1947) 14 
Patients in state of remission at time of original study 35 
New patients (treatment begun between Apr. 1947 and Apr. 1948) 11 

Total 60 





All patients have been followed from four to six years since treatment 
with propylthiouracil was discontinued. The results are concisely stated 
in Table 2. In 40 of the 60 patients (66.7 per cent) the disease has been 
in remission at least four years after the drug was discontinued. Table 3 
gives the duration of remissions to date. 
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TABLE 2. EXISTING REMISSIONS AND RELAPSES 











Description No. of patients 
Remissions 
Patients euthyroid (office visit) 26 
Patients euthyroid (letter or phone) 10 
Patients hypothyroid 4 
Total 40 (66.7%) 
Relapses 
Original study 14 
This study 
Follow-up 3 
New cases 3 
Total 20 (33.3%) 





We were able to obtain information on 18 of the 20 patients who had had 
a relapse. Table 4 shows that in 72 per cent (13 of 18) a relapse occurred 
within five months after treatment was stopped. As might be expected, a 
few patients exhibited a recrudescence much later, e.g., in 1 patient active 
hyperthyroidism developed four years and nine months after treatment 
was stopped. 
TABLE 3. DURATION OF REMISSIONS 














Duration of remission (yrs.) No. of patients 
4 -41 10 
Over 43-5 14 
Over 5 —5} 5 
Over 54-6 8 
Over 6 —64 3 
Total 40 





Remission implies complete freedom from symptoms and signs of hyper- 
thyroidism and a basal metabolic rate lower than +10 per cent. The 
disease was not considered to be in remission if symptoms persisted, even 
though the basal metabolic rate was less than +10 per cent. It should be 
emphasized that any patient having one recurrence after stopping treat- 
ment is not included in the number of remissions, despite the fact that sev- 
eral patients were still in a state of remission after a second course of treat- 
ment. 

In 32 of the 40 patients (80 per cent) who had lasting remissions the 
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TABLE 4. DURATION OF REMISSION BEFORE RELAPSE 

















Duration (mos.) No. of patients 

0-1 5 

2- 5 8 

6-10 2 
11-15 1 
16-20 0 
21-24 1 

57 1 
Total 18* 





* Charts for 2 patients in the original group could not be located. 


hyperthyroidism was completely controlled within three months after 
treatment was started (Table 5). The dose used was that found to be 
adequate for complete control of the hyperthyroidism. In most cases this 
was 200 mg. per day given as four 50-mg. tablets—one after each meal and 
one at bed time. If after a few weeks this dose was found to be producing 
only a slow response, the amount of drug was increased to 300 mg., or in a 
few instances to 400 mg. per day if necessary. In some of the early cases the 
original dose was only 75 mg. and in them a longer time was required to 
raise the level of drug intake to an adequate amount. 

It was our impression, and still is, that the longer treatment is continued 
the more likely is the chance of lasting freedom from the disease. This we 
cannot prove but it seems to be borne out to some extent by the figures given 





TABLE 5. DURATION OF TREATMENT REQUIRED TO PRODUCE REMISSION 














Duration of No. of patients still No. of patients who 
treatment in state of remission had a relapse 
2 wks. 1 0 
1 mo. 10 7 
2 mo. 12 4 
3 mo. 9 5 
4 mo. 2 0 
5 mo. 2 0 
6 mo. 1 1 
7 mo. 1 1 
Totals 38tT 18 








* Diabetic child. 
t Early follow-up of 2 patients carried out elsewhere; exact time of remission im- 
possible to determine. 

















December, 1953 PROPYLTHIOURACIL: FOLLOW-UP STUDY 1511 


in Table 6. In 34 patients (85 per cent) treatment was stopped within fifteen 
months after the disease was completely controlled, as shown in Table 7. 


TABLE 6. DURATION OF TREATMENT: RELATION TO REMISSION 














Duration of treatment No. of patients still No. of patients who 
(mos.) in state of remission had a relapse 
0- 5 5 2 
6-10 4 
11-15 4 8 
16-20 10 3 
21-25 2 0 
26-30 1 1 
Totals 40 18* 





# Charts for 2 patients in the original group could not be located. 


TABLE 7. DURATION OF TREATMENT AFTER REMISSION ESTABLISHED 

















Duration No. of patients still No. of patients who 
(mos.) in state of remission had a relapse 
0- 5 4 
6-10 5 
11-15 15 7 
16-20 1 
21-25 1 
26-30 1 0 


Totals 38* 18t 





* Early follow-up of 2 patients carried out elsewhere; exact time of remission impos- 
sible to determine. 
+ Charts for 2 patients in the original group could not be located. 


Despite our impression regarding the value of the prolongation of treat- 
ment, it should be pointed out that in 8 of the 40 patients in whom the dis- 
ease remained in remission treatment was stopped five months or less 
after control was first obtained. 


SUMMARY 


Sixty patients with Graves’ disease who had small to moderate sized 
diffuse goiters and hyperthyroidism treated with propylthiouracil are re- 
ported. Treatment was discontinued four or more years prior to this study. 
In 40 patients (66.7 per cent of this group) the disease has remained in 
remission. 
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HISTOLOGIC LESIONS IN THE THYROID GLANDS 
OF PATIENTS RECEIVING RADIOIODINE 
FOR HYPERTHYROIDISM*t 


MORRIS E. DAILEY, M.D., STUART LINDSAY, M.D. anp 
EARL R. MILLER, M.D. 


From the Departments of Medicine, Pathology and Radiology of the University of 
California School of Medicine, San Francisco 22, California 


ISTOPATHOLOGIC lesions in hyperplastic thyroid glands of 

patients treated with radioiodine lack detailed descriptions. This 
study was concerned with 23 hyperthyroid patients who had hyperplastic 
or, nodular thyroid glands irradiated with I'*! and examined later histo- 
logically. 

The purpose of this report is to describe and illustrate a variety of 
alterations observed in these glands, to discuss their pathogenesis, and to 
relate them to the interrupted course of hyperthyroidism. 

Our studies have indicated that amelioration of hyperthyroidism may 
occur following irradiation of the thyroid gland with I'*!, usually in the ab- 
sence of the classic structural changes generally associated with injury from 
radiation. 


MATERIALS AND METHODS 


Twenty-one patients received radioiodine (I'*') therapeutically. Two patients (Cases 
10 and 19) received only test doses of I'*! (Table 1). Nine patients received I'* as the sole 
therapeutic agent; the remainder had, in addition, either Lugol’s solution, thiouracil- 
type drugs, or both. None of these drugs had been administered within one month of 
commencement of therapy with I'*, 

Eighteen patients had diffuse goiters, and in the other 5 small nodules were palpable 
prior to I'*! therapy. Twenty-one specimens were obtained at surgery and 2 were ob- 
tained at autopsy. 

The diagnosis of hyperthyroidism was established in all instances by clinical examina- 
tion supported by elevated values for the basal metabolic rate. In eighteen patients in 
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whom serum protein-bound iodine concentration was determined (1), all had elevated 
levels prior to therapy. The range in these was from 8.6 to 19.5 micrograms per 100 ml. 
(normal: 4.0-8.0 micrograms per 100 ml.). The uptake of I'*! by the thyroid gland was 
elevated in all cases (2). 

Radiation therapy with I'*! was repeated, if indicated by the clinical response (3). 
The patients treated toward the end of the study received 120 microcuries of I'*! per esti- 
mated gram of thyroid tissue. Earlier, small doses of I'*! were employed, and in several 
patients thyroidectomy was performed because clinical improvement was not as rapid 
as desired. Propylthiouracil and Lugol’s solution were administered to these latter pa- 
tients preoperatively. Thyroidectomy was performed in other instances either because a 
nodule was palpable prior to, or after the conclusion of therapy. Twenty-four to forty- 
eight hours before surgery, 7 patients received I'*! for radioautography. 

At the time of thyroidectomy the patients were euthyroid and the thyroid gland had 
in most instances decreased in size. One patient died from diabetic acidosis; another died 
from laryngeal spasm during pentothal administration (because of a manic state). Both 
of these patients were still hyperthyroid. 

In this report only oral doses of I'*! are considered (Table 1). Previous studies (4) 
have established that calculations of the radiation delivered to the thyroid gland are not 
precise. The greatest radiation effects are not to be anticipated necessarily in glands with 
high initial uptakes, for in such hyperthyroid patients I'*' is frequently discharged more 
rapidly than in less hyperthyroid or euthyroid patients. 

No gross changes were observed during the operative procedure which could be at- 
tributed to the action of I'*!, Five glands were described as being less vascular and more 
firm than the usual hyperplastic gland, and 4 were described as adherent to surrounding 


structures. 


RESULTS 


The glands were placed in six groups (I-VI) on the basis of their histologic 
characteristics. This grouping was made without reference to the dose of 
I'5! or the interval between irradiation and removal of the gland. 


A. Statistical studies 


After the histologic grouping had been made, the distribution of the 
individual members of the groups was plotted as a function of the total dose 
of I'*! and the time between the first administration of I’! and removal of 
the tissue (Fig. 1). This appraisal demonstrated that Groups II and VI lay 
in the zone of high dosage and long duration, and were separate from the 
members of all other groups. This distribution suggests that the lesions 
described in Groups II and VI were indeed due to irradiation. When the 
distribution of the members of the various groups was plotted against 
their ages, no correlation was demonstrated. 

The frequency of Hashimoto thyroiditis in these irradiated glands was 
39 per cent (9 of 23 cases). Analysis of 2,044 consecutive cases of Graves’ 
disease seen at the University of California Hospital during the period 
from 1920 to 1950 (receiving conventional preoperative therapy and thy- 
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Fig. 1. Distribution of histologic types as a function of dose and time. Each point 
represents an individual case in the group designated, plotted against total dose of ['*! 
and time from the initial dose of I'*' to obtaining the specimen. Groups II and VI are 
in the zone of high dosage and long duration, suggesting that the changes described in 
Groups II and VI are due to radiation. 


roidectomy) yielded 70 cases of Hashimoto thyroiditis, a frequency of 3 
per cent.! These differences in frequency, therefore, are of extreme sta- 
tistical significance, since the chance of finding 9 cases of thyroiditis of 
the Hashimoto type in 23 patients with the clinical syndrome of Graves’ 
disease is much less than one in a million. 

On the basis of these statistical data it seems likely that the lesions of 
Hashimoto thyroiditis found in this group of patients also represent an 
effect of irradiation with I'*' on the hyperplastic thyroid gland. These 
lesions were found in glands that had received rather small doses of I'*! 
and were removed relatively soon following irradiation (Fig. 1). 





1 The Chi square ratio on these figures is 690, which is well off the published tables of 
significance. 
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B. Microscopic description of irradiated glands 


Group I. There were 6 glands in this group (Cases 9, 15, 19, 20, 21 and 
22). The dosage of I'*! varied from 0.47 to 10.7 millicuries, and the intervals 
between the first administration of the radioiodine and thyroidectomy (or 
autopsy in Case 21) varied from twelve to four hundred and sixteen days. 


Four of the glands in this group showed only the changes of hyperplasia. In 2 glands 
mild cellular and nuclear pleomorphism and hyperchromatism were noted. In 3, mild 
interlobular fibrosis associated with minimal lymphoid infiltration was present. Peri- 
follicular fibrosis or lesions of the blood vessels were observed in these 4 glands. 

The fifth gland in this group (Case 21) was also hyperplastic but revealed moderate 
degrees of both perilobular and interlobular fibrosis associated with pronounced edema 
(Fig. 2). Although there was moderate venous engorgement, other vascular lesions 
were not observed. No thyroid epithelial cellular necrosis or inflammatory reaction was 
present. 

The sixth gland in Group I (Case 22) showed pronounced alteration (Fig. 3). There 
was considerable distortion of the lobular pattern. The amounts of interlobular connec- 
tive tissue were moderately increased, and this tissue was mildly infiltrated with lympho- 
cytes. Some portions of a few lobules showed minimal perifollicular fibrosis. In some inter- 
lobular areas extreme fibrosis was present. In this connective tissue there were small 
groups of isolated thyroid epithelial cells. The follicles generally were small and usually 
contained no colloid. There was pronounced alteration of the epithelial cells, which ex- 
hibited an extreme degree of cellular pleomorphism. Many of the nuclei were enlarged 
and hyperchromatic but usually had finely dispersed chromatin. Most nuclei had one to 
three large eosinophilic nucleoli. The cytoplasm of these cells was abundant and eosino- 
philic. Numerous other cells also contained very large amounts of eosinophilic cyto- 
plasm, and their nuclei were dense and amorphous. There was mild intimal thickening of 
a few of the peripheral, medium-sized arteries. 


The majority of glands in Group I showed only hyperplasia. Interstitial 
edema and vascular engorgement in 1 gland (Case 21) were probably due 
to asphyxia rather than radiation. Pronounced epithelial cellular altera- 
tion, fibrosis, and lymphoid infiltration seen in 1 gland (Case 22) may also 
be observed in non-radiated, hyperplastic thyroid glands. 

The majority of patients in this group, with 1 exception (Case 21), were 
euthyroid, indicating functional alteration of the thyroid cells, although 
histologic effects of radiation were not demonstrable. 

Group II. There were 4 glands in this group (Cases 7, 8, 13 and 28). 
The dosage of I'* varied from 12.8 to 18.0 millicuries, and the intervals 
from the first administration of I to thyroidectomy were from one 
hundred and fifty-nine to four hundred and eighty-five days. 


One gland (Case 7) was atrophic. The follicles were small, uniform, and closely packed 
(Fig. 4). A slight increase in interlobular connective tissue was noted. The follicular 
epithelium was cuboidal. At times the cytoplasm was vacuolated, and the nuclei were 
mildly pleomorphic. The colloid generally was pale but sometimes granular. In this 
gland were multiple nodules consisting of enlarged follicles also lined by pleomorphic cells 
possessing an abundance of eosinophilic vacuolated cytoplasm. Many follicles within 
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Fig. 2. (Case 21). Hyperplastic gland displaying perilobular and intralobular fibrosis with con- 
siderable interstitial edema (hematoxylin & eosin; X60). 

Fig. 3. (Case 22). Hyperplastic gland with small distorted follicles consisting of bizarre, pleo- 
morphic epithelial cells. There is moderate interlobular fibrosis (hematoxylin & eosin; X120). 

Fia. 4. (Case 7). Thyroid gland consisting of small uniform follicles. There is no fibrosis (hema- 
toxylin & eosin; 120). 

Fia. 5. (Case 8). Gland similar to that in Figure 4, with atrophic uniform follicles. There is minimal 
cellular pleomorphism. A few small lymphoid collections are.observed (hematoxylin & eosin; X 120). 

Fie. 6. (Case 16). Focal lesion consisting of intrafollicular proliferation of syncytial cells. Note 
the fibrosis and lymphoid infiltration. Multinucleated giant cells were present in similar lesions in 
this gland (hematoxylin & eosin; X120). 

Fig. 7. (Case 10). Large multinucleated giant cells filling many follicles. The perifollicular tissue 
is infiltrated with many lymphocytes (hematoxylin & eosin; 120). 
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the nodules were completely fibrosed and partially calcified. Some portions of the stroma 
were extremely edematous, and these areas contained numerous small proliferating folli- 
cles or nonfollicular cords or groups of epithelial cells. The peripheral arteries in this gland 
showed mild intimal thickening with calcific deposits along the internal elastic membrane. 

Another gland in this group (Case 8) also was atrophic; the follicles were uniformly 
small (Fig. 5). No fibrosis was observed, but discrete lymphoid collections were present in 
the interlobular connective tissue. Only minimal epithelial and nuclear pleomorphism 
was noted. This gland also contained multiple nodules consisting of small follicles lying 
in an abundant hyaline stroma. Portions of the latter were calcified. Some of the larger 
arteries in this gland had thickened intimas composed of mucoid connective tissue. 

A third specimen (Case 13) consisted of a circumscribed nodule possessing a dense, 
hyaline fibrous capsule which contained a few small atrophic follicles. The nodule con- 
sisted mainly of enlarged thyroid follicles with fewer smaller follicles lying between. 
The supporting stroma was extremely dense, acellular and hyalinized. The follicular 
colloid was generally pale. Evidences of old and recent hemorrhage were observed. Some 
portions of the nodule appeared infarcted, and large deposits of hyaline fibrin were noted. 
Mild cellular pleomorphism and nuclear hyperchromatism were seen in many of the thy- 
roid follicles. A few small arteries in the outer portion of the capsule had slightly thick- 
ened fibrotic intimal layers with mild narrowing of the lumens. 

The fourth thyroid gland in this group (Case 23) had been replaced for the most part 
by large involutionary nodules consisting of enlarged follicles, lined by flattened, uniform 
cells and filled with colloid. Evidences of recent and old hemorrhage were observed in 
several of these nodules. The residual glandular tissue between the nodules was atrophic, 
partially fibrosed and contained small lymphocytic collections. The thyroid follicles 


were composed in part of moderately pleomorphic epithelial cells. There were no vascu- 


lar lesions in this gland. 


The glands in this group were characterized by considerable follicular 
atrophy, which we believe was the result of irradiation. Degenerative 
changes in the nodules of each gland, however, were similar to those seen 
in non-irradiated nodular goiters. 

Group III. There were 2 glands in this group (Cases 10 and 16). The 
dosages of I'*! were 0.50 and 4.0 millicuries, and the intervals between the 
first administration of I'*! and thyroidectomy were thirty and forty-eight 
days, respectively. 


One gland (Case 16) consisted of small follicles lined by flattened ceils containing pale 
colloid. In several of the lobules the majority of epithelial cells showed pleomorphism 
and nuclear hyperchromatism. Throughout this gland were several small focal groups of 
disintegrating follicles in which intrafollicular proliferation of syncytial groups of cells 
had occurred (Fig. 6). Several follicles contained multinucleated giant cells and were 
generally surrounded by considerable amounts of fibrous tissue infiltrated with lympho- 
cytes. These focal areas resembled the lesions of giant-cell or granulomatous thyroiditis. 

The second gland in the group (Case 10) was generally hyperplastic but possessed 
large areas of scarring which showed lymphoid infiltration and atrophic follicles. Many of 
these contained large multinucleated giant cells (Fig. 7). These focal lesions resembled 
those of Hashimoto thyroiditis. 


Group IV. There were 7 glands in this group (Cases 1, 3, 4, 5, 11, 14 
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and 17). The dosage of I'*! varied from 0.55 to 8.2 millicuries, and the in- 
terval between the first administration of the radioiodine and thyroidec- 
tomy varied from twenty-three to ninety-five days. 


The thyroid epithelial cells generally appeared in groups and sheets with little follicu- 
lar formation (Figs. 8 and 9). Some small follicles contained intrafollicular groups of epi- 
thelial cells attached to the follicular lining. In several glands nuclear hyperchromatism, 
pleomorphism and cytoplasmic abundance were observed (Fig. 10). Perifollicular fibrosis 
and fibrous accentuation of the perilobular spaces were seen in most glands. Lymphoid 
tissue was abundant and was generally diffuse, although occasional distinct lymphoid 
follicles were seen in a few instances. Three glands in this group (Cases 5, 11 and 14) 
showed mild hyperplasia of the small reorganized follicles of those portions of the gland 
which showed Hashimoto thyroiditis (Fig. 11). No vascular lesions were seen in any 
of the glands of the group. 


Group V. One gland was placed in this group (Case 12). The dosage of 
I'*! was 3.1 millicuries, and the interval between the first administration of 
radioiodine and thyroidectomy was ninety-six days. 

The lobules were small and approximately half of each consisted of solid groups of 
epithelial cells without follicular formation. The few follicles present generally were small 
and contained only minimal amounts of pale colloid. Moderate, diffuse, perilobular and 
interlobular fibrosis associated with infiltration by lymphocytes and fewer plasma cells 
was present. Syncytial groups of epithelial cells almost filled the follicular spaces in some 
of the small follicles. Large follicles contained numerous desquamated epithelial cells. 
The epithelial cells were mildly pleomorphic but generally showed neither hyperchroma- 
tism nor eosinophilia. Small atrophic follicles resembling those seen in Group VI were seen 
in lobules showing more perifollicular fibrosis. The intima of several medium-sized ar- 
teries showed hyaline fibrosis which narrowed the lumens. 

The histologic pattern observed had features of both Groups 1V and VI 
(Fig. 12). 

Most lesions in Groups IV and V and those of Case 10 in Group III 
were identical or similar to those of Hashimoto thyroiditis. The high in- 
cidence of this histologic pattern in these irradiated glands suggests that 
Hashimoto thyroiditis may be one of the effects of irradiation with I! 
on the hyperplastic thyroid gland. 

Group VI. There were 3 glands in this group (Cases 2, 6 and 18), all dis- 
playing similar histologic patterns. The dosage of I'*' varied from 15.7 to 
23.4 millicuries, and the interval between the first administration of the 
It and thyroidectomy (or autopsy in Case 6) varied from two hundred 
and thirty-one to five hundred and fifty-eight days. 

The lobules were atrophic (Fig. 13). Each gland was characterized by moderate, 
diffuse, perifollicular and interlobular fibrosis (Figs. 14 and 15) and infiltration with lym- 
phocytes and plasma cells. Small discrete lymphoid follicles were observed in only 1 
gland. The follicles were small and atrophic; the epithelial cells were cuboidal and moder- 
ately pleomorphic. The nuclei were hyperchromatic and the amounts of cytoplasm were 


increased (Figs.,16, 17 and 18). The colloid was pale or granular, but many follicles were 
devoid of this substance. Two of the glands (Cases 2 and 6) contained small encapsulated 
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Fig. 8. (Case 1). Thyroid gland displaying the histologic pattern of Hashimoto thyroiditis. 
There is diffiuse lymphoid infiltration (hematoxylin & eosin; X60). 

Fie. 9. (Case 1). Higher power photomicrograph showing scarcity of follicles and intrafollicular 
groups of cells. Colloid is absent (hematoxylin & eosin; 120). 

Fie. 10. (Case 1). Small distorted follicles displaying nuclear pleomorphism (hematoxylin & 
eosin; X240). 

Fig. 11. (Case 4). Hashimoto thyroiditis with reorganized follicles. These are lined by uniform 
columnar epithelial cells (hematoxylin & eosin; X240). 

lig. 12. (Case 12). Distortion of lobular pattern. The few follicles seen contain syncytial groups 
of epithelial cells. Considerable perifollicular fibrosis and lymphoid infiltration are apparent (hema- 
toxylin & eosin; 120). 

Fie. 13. (Case 6). Note the atrophic lobules with replacement of follicles with connective tissue 
(hematoxylin & eosin; X60). 
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nodules regarded as a compensatory. These contained follicles which were usually larger 
than normal; they were lined by cuboidal or low columnar epithelium, occasionally with 
papillary infolding (Fig. 19), and were filled with colloid. In 1 gland (Case 6) some 
thyroid epithelial cells of the nodules showed cellular and nuclear hyperchromatism. 
Although the glands were atrophic and scarred, no vascular lesions were observed. 


These glands in Group VI displayed lesions generally regarded as late 
effects of irradiation. Diffuse follicular and epithelial atrophy and diffuse 
perifollicular and interlobular fibrosis were characteristic. 


C. Radioautographic studies 


Radioautographs were prepared (5) from sections of 7 of the 23 thyroid 
glands. 

In Group II there were 2 atrophic glands (Cases 7 and 8) containing in- 
voluntary nodules. Both showed minimal uptake of I’! in the gland and 
more abundant uptake in the nodules, particularly in their enlarged colloid- 
filled follicles. ; 

In Group III one of the glands (Case 10) displaying a general hyper- 
plasia but showing extensive fibrosis, lymphoid infiltration and the 
presence of multinucleated giant cells had considerable uptake of [*! 
in the hyperplastic portions of the gland, with none in the fibrotic, lymph- 
oid-containing areas. 

In Group IV (characterized by a histologic pattern identical with that 
of Hashimoto thyroiditis) radioautographs were prepared in 2 instances 
(Cases 1 and 11). In one gland (Case 1) showing solid groups of epithelium 
with few small follicles, there was a minimal uptake of I*! only in one or 
two of the larger follicles in each lobule. Other identical-appearing follicles 
showed no uptake. In the second case in this group (Case 2) there was 
slight to moderate uptake only in hyperplastic portions of the gland. There 
was none in the areas involved by the Hashimoto thyroiditis. 

In the single case in Group V (Case 12), radioautography of several sec- 
tions revealed minimal uptake in a single small follicle within a small 
involutionary nodule. 


COMMENT 


The classic histopathologic lesions resulting from ionizing radiation 
depend upon the cellular structure of the tissue radiated, the amount of 
radiation delivered and the duration of the reaction to injury by radiation. 
These lesions include cellular necrosis, degeneration of intercellular sub- 
stances and vascular diseases. Indeed, the latter is believed responsible for 
much of the injury observed in irradiated tissues (6). 

External radiation of normal thyroid glands of animals has produced 
alterations of epithelium and stroma, but generally the thyroid gland has 
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been considered to be a structure fairly-resistant to radiation (7). Internal 
radiation from I**! has been shown to injure normal thyroid glands of rab- 
bits (8), dogs (8,9), rats (10,11) and mice (12, 13) when large doses of this 
radioactive substance were administered. Likewise, severe injury of the 
normal thyroid gland of human subjects has been produced by internal 
irradiation from [* (8, 9). Freedberg, Kurland and Blumgart (14) de- 
scribed early acute destructive lesions associated with vasculitis, throm- 
bosis, and acute inflammation. In glands from patients surviving for longer 
periods, increasing fibrosis and continuing degeneration of the thyroid epi- 
thelium were observed. It was concluded that progressive vascular disease 
and fibrosis were partly responsible for the pronounced thyroid epithelial 
atrophy found in the late lesions. These authors also noted the presence of 
large atypical thyroid epithelial cells possessing hyperchromatic nuclei, 
and speculated as to their relationship to neoplasia of the thyroid epi- 
thelium. 

Observations on histopathologic changes in hyperplastic thyroid glands 
in man are less complete. Shapiro (15), Williams and co-workers (16) and 
Chapman and Evans (17) have observed acute injury of the thyroid 
epithelium shortly following therapy with radioiodine, and the late effects 
included severe fibrosis and regenerative hyperplasia. 

Differences in the histologic pattern of hyperplastic and normal glands 
irradiated with I'*' might be expected for several reasons. The state of 
function and structure in each should influence uptake, disposal and local 
effects of radioiodine. The natural course of Graves’ disease is reflected in 
a variety of alterations in the nonradiated hyperplastic thyroid gland. A 
combination of nuclear abnormalities, fibrosis and vascular disease can 
generally be credited to radiation (6), but in the hyperplastic, nonradiated 
thyroid gland this combination of changes is not infrequently observed. 

Our studies of internally irradiated (I'**) hyperplastic thyroid glands 
have disclosed certain difficulties in separating lesions due to radiation 
from those occurring from other causes. This point has been commented 
upon by Warren (6), who stated that such histologic differentiation, 
although fairly accurate, was not infallible. In a previous study (18) we 
attempted to identify objectively those histologic effects due specifically 
to radiation from I'*'. Sections of glands from patients with thyrotoxicosis 
previously irradiated with I'*! were mixed with a group of thyroid sections 
displaying various types of non-neoplastic thyroid disease for which no 
radiation had been employed. Microscopic examination of these sections 
in four tests, in the complete absence of clinical information, demonstrated 
that the irradiated tissue could be segregated from the non-irradiated 
only when the lesions were unique and of a character not due to aging, ad- 
ministration of iodine or thiouracil, or the spontaneous occurrence of 
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thyroid disease. When the oral dose was below 7 millicuries of I'*', lesions 
of the thyroid gland were not recognized as being due to radiation. At 
higher levels (over 15 millicuries of I'*'), examination of the microscopic 
sections resulted in reliable and consistent recognition of radiation effects. 
In this study, the non-irradiated tissues were also selected with reliability 
and consistency. 

The frequent finding of bizarre, hyperchromatic thyroid epithelial cells 
in these irradiated hyperplastic glands is of considerable interest. Freed- 
berg and his co-workers (14) found them often in normal glands irradiated 
with I'*! and tended to regard them as possible regenerating or neoplastic 
elements. Although the pleomorphism and hyperchromatism suggest cer- 
tain similarities to irradiated or to neoplastic cells, our studies have sug- 
gested that they have no direct relation to radiation injury or to prolifera- 
tive activity. They have only a superficial resemblance to residual thyroid 
epithelial cells in the irradiated thyroid glands of rats (11)—cells from 
which malignant thyroid neoplasms presumably arose (19, 20). We have 
regarded them as exhausted or overstimulated, nonfunctioning thyroid 
cells and have found them as frequently in non-irradiated thyroid glands 
displaying a variety of disease processes. They are observed commonly in 
Hashimoto thyroiditis (21). Although there is a significant relationship 
between malignant neoplasms of the thyroid gland and Hashimoto 
thyroiditis (22), the proliferating epithelial cells of thyroiditis have no 
resemblance to the large, bizarre cells with hyperchromatic nuclei and an 
abundance of eosinophilic cytoplasm observed in irradiated as well as in 
non-irradiated thyroid glands. 

In 4 of the atrophic glands studied, small nodules were present. These 
nodules appeared capable of functioning, in contrast to the atrophic sur- 
rounding glandular follicles. The radioautographs employed in this study 
substantiated this concept. These small nodules were regarded as com- 
pensatory, regenerative structures. 

None of the thyroid glands in our study displayed significant vascular 
disease. Even in atrophic fibrotic glands, the degree of intimal thickening 
and calcific deposition was not greater than that observed often in thyroid 
glands of older persons. Pronounced vascular injury probably occurs only 
in association with severe radiation injury induced by higher doses of I'*! 
than were employed in this study. 


SUMMARY 


1. A group of 23 patients with hyperthyroidism received radioiodine; 
all but 2 received therapeutic doses. The thyroid glands of all patients were 
examined histologically. 

2. Twenty-one of the 23 patients became euthyroid following adminis- 


tration of radioiodine. 
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3. The thyroid glands of 7 patients were predominantly hyperplastic 
and no definite radiation effects were observed. 

4. The thyroid glands of 9 patients had lesions identical with those of 
Hashimoto thyroiditis. This high incidence of thyroiditis, when compared 
with that in non-irradiated hyperplastic glands, is highly significant 
statistically. This suggests that Hashimoto thyroiditis is one effect of in- 
ternal irradiation with radioiodine. 

5. Four glands contained multiple nodules and showed moderate fol- 
licular atrophy of the residual glandular tissue. It was concluded that this 
atrophy was also the result of injury by irradiation. 

6. Three glands displayed diffuse follicular atrophy and fibrosis, re- 
garded as classic lesions caused by radiation. 

7. Vascular disease in these glands was minimal and had no relation to 
the regressive thyroid lesions observed. 

8. Pleomorphic and hyperchromatic alterations of thyroid epithelial 
cells found in these glands were not believed to be related directly to 
irradiation. 
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N 1945 we (1) presented a nine-year study of the incidence of thyroid 

carcinoma in goiter at the Illinois Research Hospital and found that in 
192 patients with nontoxic nodular goiter having thyroidectomy, the in- 
cidence of carcinoma was 17.1 per cent. This figure appeared unusually 
high because, prior to this time, investigators were reporting the incidence 
of thyroid carcinoma in all types of goiter without breaking down the fig- 
ures to show the incidence in the different types of goiter. The present 
study, including all patients observed during the past seventeen years 
(1936-1952 inclusive), is presented to re-evaluate and compare the trends 
between our original report, 1936 to 1944 inclusive, and the subsequent 
period, 1944 to 1952 inclusive. 

INCIDENCE 

During the seventeen years between 1936 and 1952 inclusive, 1,429 
thyroidectomy operations for all types of goiter have been performed at 
the Illinois Research Hospital (Table 1). Seventy-five cases of carcinoma 
have been encountered—an incidence of 5.2 per cent in all types of goiter. 
It is well known that carcinoma rarely develops or appears in the presence 
of toxic diffuse goiter. In our experience (2, 3) during the period 1936 to 
1952 inclusive, the incidence of carcinoma in toxic diffuse goiter was 0.1 
per cent (1 ca. in 580 cases). Ward (4) of San Francisco noted a still lower 
incidence, having found only 1 carcinoma in 1,900 cases of toxic diffuse 
goiter. Goetsch (5) has submitted evidence to show that carcinoma rarely 
is primary in the hyperplastic thyroid gland. However, in a series of 
patients with carcinoma Pemberton (6) has reported an incidence of thyro- 
toxicosis of thirty-six per cent (31 of 87 patients), with the BMR ranging 
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TABLE 1, INCIDENCE OF THYROID CANCER IN ALL TYPES OF GOITER REMOVED BY 
OPERATION AT ILLINOIS RESEARCH HOSPITAL 


(1936 to 1952 inclusive) 
































| ; - : Total: 1936 to 
1936 to 1944 inel. 1945 to 1952 incl. 1952 incl. 
Type of goiter . 
No. of Ca. No. of Ca. Tot. No. Ca. 
cases % cases % of cases % 
Toxic diffuse 433 0.2 147 0 580 0.1 
Toxic nodular 330 1.2 71 0 401 1.0 
Nontoxic nodular 192 bak 256 14.4 448 15.6 
Solitary (92) (24.0) (161) 19.3 (253) (20.9) 
Multinodular (100) (11.0) (95) 6.3 (195) (8.7) 


Total | 955 3.9 4th 7.9 1429 5.2 





as high as +81 per cent. MacFee (7) has recorded the incidence of thyro- 
toxicosis to be 6.4 per cent in patients having carcinoma of the thyroid 
(3 of 45 cases). 
_ The incidence of carcinoma is likewise low in toxic nodular goiter. In our 
series of 401 patients with toxic nodular goiter operated on at Illinois 
Research Hospital between 1936 and 1952 inclusive, we encountered only 
4 cases of carcinoma—an incidence of 1.0 per cent (Table 1). Lahey and 
associates (8) found a still lower incidence of carcinoma in toxic nodular 
goiter, reporting 0.68 per cent in toxic nodules (3 carcinomas in 440 cases) 
and 0.54 per cent in multiple toxic nodules (4 carcinomas in 735 cases). 
Many other authors reporting on this subject have encountered a much 
higher incidence of carcinoma in toxic nodular goiter. Horn and associates 
(9) reported the occurrence of carcinoma in 5.5 per cent of their patients 
with toxic nodular goiter. Such variation in incidence is related to a great 
extent to the precision with which the physician makes the diagnosis of 
hyperthyroidism. Many patients with goiter have slight nervousness, an 
excess of sweating and perhaps a slight tachycardia, associated with a 
slightly elevated BMR of +15 or +20 per cent. Some of the patients are 
women in the menopause. It is often difficult to determine clinically just 
how often these symptoms are caused by true hyperthyroidism. Radio- 
iodine (I'*!) studies aid considerably in establishing the true diagnosis, but 
the average clinician may not wish to submit his patient with mild symp- 
toms to radioiodine evaluation. 

Whereas thyroidectomy for both types of toxic goiter was a common 
operation at the Illinois Research Hospital from 1936 to 1944 inclusive 
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(863 cases in the first nine years covered in this review), this operation 
became much less frequent during the period 1945 to 1952 inclusive (218 
cases in the last eight years). The average number of cases operated upon 
for toxic diffuse goiter from 1936 to 1944 inclusive was 48.1 per year. Dur- 
ing the years 1945 to 1952 inclusive, the average number of cases operated 
upon was 18.3 per year, or a drop to approximately 38 per cent of the num- 
ber seen in the early years of our study (Table 2). The average number of 


TABLE 2, AVERAGE NUMBER OF GOITERS OPERATED ON PER YEAR AT THE 
ILLINOIS RESEARCH HOSPITAL 


(1936-1952 inclusive) 




















Total: 
Type of goiter 1936 to 1944 incl. | 1945 to 1952 inel. 1936 to 1952 incl. 
Toxic diffuse 48.1 18.3 34.1 
Toxic nodular 35.5 8.9 23.5 
Nontoxic nodular 21.3 32.0 26.3 
Carcinoma 4.2 4.6 4.4 














cases operated upon for toxic nodular goiter dropped from 35.5 per year 
(1936 to 1944 inclusive) to 8.9 per year (1945 to 1952 inclusive), which is 
38 per cent of the number in the early years. Part of this drop may be 
attributed to the definitive treatment of many of our patients with pro- 
pylthiouracil, but the greater part of the drop probably represents a true 
decrease in incidence of toxic goiter. As yet we have not encountered any 
case of carcinoma in the group of patients with toxic goiter who are being 
treated medically with propylthiouracil. We are well aware of such a 
possibility, especially in those patients with a solitary, mildly toxic nodular 
goiter. 

While the incidence of operations for toxic thyroid disease was de- 
creasing during the period 1945 to 1952 inclusive, the incidence of thyroid- 
ectomy for nontoxic nodular thyroid disease increased from an average of 
21.3 operations per year (1936 to 1944 inclusive) to an average of 32.0 
operations per year (1945 to 1952 inclusive)—an increase of approximately 
50 per cent. This increase was no doubt caused in part by the policy which 
was established in 1945 that patients with nontoxic nodular goiters should 
have thyroidectomy, since the incidence of carcinoma in these lesions was 
then found to be so high (17.1 per cent). In spite of the increase in the num- 
ber of operations for nontoxic nodular goiter the number of thyroid car- 
cinomas operated on did not increase. The average number was 4.2 per 
year during the period 1936 to 1944 inclusive and 4.6 per year during the 
period 1945 to 1952 inclusive. Between 1945 and 1952 inclusive, 256 cases 
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of nontoxic nodular goiter were operated on and 37 cases of thyroid cancer 
were found, constituting an incidence of 14.4 per cent. During the 17-year 
period from 1936 to 1952 inclusive, 448 thyroidectomies for nontoxic 
nodular goiter were performed at this hospital and 70 cases of thyroid 
cancer were found —an overall incidence of 15.6 per cent. The additional 
importance of the solitary nontoxic nodular goiter is again emphasized by 
the fact that 20.4 per cent of 92 solitary nontoxic nodular goiters operated 
upon in the 1936 to 1944 inclusive series, were malignant and 19.3 per cent 
of the 161 solitary nontoxic nodular goiters operated upon in the later 
period from 1945 to 1952 inclusive, were malignant. In 195 cases of proven 
multinodular nontoxic goiter the incidence of carcinoma was 8.7 per cent. 
The incidence of malignancy in multinodular goiter has not changed 
appreciably over the past seventeen years. The difficulties involved in the 
exact clinical evaluation of a goiter with respect to its solitary or multi- 
nodular features are well appreciated. Beahrs, Pemberton and Black (10) 
found it impossible to find agreement between the results of clinical exami- 
nation and the pathologic findings. MacFee (7) agrees with these reports. 
Cerise, Spears and Ochsner (11) recognize this difficulty, but recommend 
thyroidectomy in any case, because of the high incidence of carcinoma in 
nodular goiter. Crile (12) recommends thyroidectomy for all nodular 
goiters in order to eradicate suspicious nodules. 


GEOGRAPHIC INCIDENCE 


Thyroid disease has a geographic variation. Benign thyroid nodules are 
much more common in goiter belts than on the seaboard. Table 3 is a 
review of the reports in the literature, showing the incidence of carcinoma 
in all nontoxic nodular goiter. The lowest reported incidences of carcinoma 
in nontoxic nodular goiter have been noted in New York (13) (7.2 per cent), 
Boston (8) (5.9 per cent), San Francisco (14) (4.8 per cent), and Rochester, 
Minnesota (10) (3.8 per cent). The highest incidences have been reported 
from New Orleans (11) (17.3 per cent), Chicago (15.6 per cent), Cleveland 
(12) (10.9 per cent), Boston (15) (10.1 per cent), and Oklahoma (16) (9.4 
per cent). The important and very significant fact is that the majority 
of the authors seem to agree that the solitary nontoxic nodular goiter 
shows the highest incidence of carcinoma, 7.e., between 10.0 and 24.5 per 
cent. 


CLINICAL DIAGNOSIS 


During all of our experience with carcinoma of the thyroid we have 
been impressed with the extreme difficulty in establishing a preoperative 
diagnosis of early carcinoma, particularly in the presence of certain types 
of nontoxic nodular goiter. In an effort to determine if specific symptoms 
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TABLE 3. INCIDENCE OF THYROID CANCER IN NONTOXIC NODULAR GOITER 


Reports in the literature 























: Ca. in 
Ca. in all solitary 
nontoxic nontoxic 
Author Location Year | nodular outline 
| goiters goiters 
| | (%) (%) 
| 
Lahey & Hare (20) Boston | 1951 5.9 0.0 
Cope et al. (19) Boston | 1949 10.1 19.0 
Hinton & Slattery (13) | New York | 1952 7.2 
Cole et al. Chicago | 1952 15.6 20.9 
Crile (12) Cleveland 1950 10.9 24.5 
Beahrs et al. (10) | Rochester, Minn. 1951 8 
Young (16) Oklahoma 1950 9.4 18.2 
Cerise et al. (11) New Orleans 1952 iis 19.8 
Ward (4) | San Francisco 1944 4.8 15.6 














were sufficiently prominent in either of the two groups to be diagnostic, 
we have made a detailed study of 50 consecutive and most recent patients 
operated on for carcinoma of the thyroid, and 100 consecutive and most 
recent patients operated on for nontoxic nodular goiter. We have 
tabulated a summary of the symptoms and other clinical data in Tables 4 
and 5. Reference to Table 4 will show that hoarseness was distinctly more 
common in carcinoma, being present in 38 per cent as contrasted to 21 
per cent of patients with nontoxic nodular goiter. The second most com- 


TABLE 4. COMPARISON OF INCIDENCE OF SYMPTOMS IN NONTOXIC NODULAR 
GOITER AND THYROID CANCER 


Illinois Research Hospital 














In 100 consecutive cases i 
of benign nontoxic In 50 consecutive cases 
nodular goiter of thyroid cancer 
(per cent) (per cent) 
Hoarseness 21 38 
Increase in size 56 42 
Asymptomatic 33 20 
Cough 33 24 
Dysphagia 29 34 
Feeling of pressure 48 44 
Choking sensation 35 36 
Dull ache 12 12 
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TABLE 5. COMPARISON OF CLINICAL DATA IN NONTOXIC NODULAR GOITER 
AND THYROID CANCER 


Illinois Research Hospital 








Benign nontoxic 
nodular goiter 
(100 consecutive cases) 


Thyroid cancer 
(50 consecutive cases) 











Average age 44.5 yrs. 47.5 yrs. 
Duration of goiter 11.8 yrs. 4.1 yrs. 

Sex relationship 9% males 36% males 

Vocal cord paralysis 0 in 60 examinations 28.8% in 45 examinations 





Soft consistency 46% 46% 





mon clinical difference was the paradoxical 56 per cent increase in the size 
of the goiter in patients with nontoxic nodular goiter as contrasted with 
42 per cent in patients with carcinoma. A slightly larger percentage of 
patients (33 per cent) operated on for nontoxic nodular goiter were asymp- 
tomatic than of patients (20 per cent) operated on for carcinoma. Other 
symptoms, such as a feeling of pressure, cough, or choking, were present 
in approximately the same percentage of cases in the two groups. There- 
fore, from the standpoint of symptoms alone, hoarseness was about the 
only one which was present in a significantly different percentage in the 
two groups. 

However, when we consider clinical data other than symptoms, one or 
two points of diagnostic significance are apparent (Table 5). In nontoxic 
nodular goiter, the average age in these 100 consecutive patients was 44.5 
years, a figure which was a little lower than the average of 47.5 years for 
the 50 patients with carcinoma. The duration of the swelling in the neck 
was 11.8 years in the patients with nontoxic nodular goiter, contrasted to 
4.1 years in the patients with carcinoma. It should be added that the 
duration of the swelling in the patients with carcinoma varied tremend- 
ously, from a few months to several years. This indicates clearly that on 
many occasions the carcinoma probably developed without the presence 
of a pre-existing nodule. On other occasions there was definite evidence 
that a benign nodule was present for several years and that the carcinoma 
presumably developed only a few months before entry to the hospital, 
as suggested by the recent increase in growth. It is very significant that 
9 per cent of our patients with nontoxic nodular goiter were males, whereas 
36 per cent of our patients with carcinoma were males. This emphasizes 
the point made by Ward (4) years ago, that a nodular nontoxic goiter is 
much more dangerous in men than in women from the standpoint of the 
incidence of carcinoma. We were very much surprised to find that the con- 
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sistency of the thyroid was of no value in establishing a diagnosis. Both in 
46 per cent of the patients operated on for nontoxic nodular goiter and in 
46 per cent of the patients operated on for carcinoma of the thyroid, the 
mass was soft in consistency. 

Perhaps the most significant finding of all was with respect to vocal 
cord paralysis, since this paralysis was not found in any of our patients 
operated on for nontoxic nodular goiter (there was a record of laryngo- 
scopic examination in only 60 of the 100 cases) (Table 5). However, in our 
past experiences with benign nontoxic nodular goiter over many years at 
the Illinois Research Hospital we have encountered vocal cord paralysis 
in cases subsequently diagnosed as benign thyroid lesions. On the other 
hand, among 45 patients examined in the series of 50 patients with thyroid 
carcinoma, vocal cord paralysis was present in 28.8 per cent. In other 
words, if true vocal cord paralysis is present, there is strong evidence that 
the lesion is malignant, although absence of cord paralysis is of no clinical 
significance. 


DIAGNOSIS AND OPERABILITY OF CARCINOMA OF THE THYROID 


There are very few symptoms and signs which are sufficiently peculiar 
to either nontoxic nodular goiter or early carcinoma of the thyroid to be 
of sufficient value to make a preoperative diagnosis. We wish to add, how- 
ever, that as the carcinoma develops, certain findings: will be pathogno- 
monic. Unfortunately, we are driven to the conclusion that if the diagnosis 
of carcinoma can be made with certainty, the lesion may have progressed 
so far that it is inoperable. Vocal cord paralysis, in itself, is not necessarily 
a sign of inoperability. Another definite sign of carcinoma is massive in- 
vasion of the neck beyond the confines of the thyroid by a hard immovable 
mass. Such a tumor mass can usually be ascribed to a carcinoma, except 
in a few rare instances of thyroiditis. However, in thyroiditis the mass is 
usually confined to the thyroid lobe, even though the thyroid is just as 
hard in consistency as in any of the patients with carcinoma having a hard 
gland. 

Table 6 reveals that in our series of 50 consecutive cases operated on 
for carcinoma of the thyroid, we were able to make a definite diagnosis 
preoperatively in only 46 per cent of the cases. In this group 60 per cent 
were inoperable; among these, 71 per cent of the patients are dead. In 8 
per cent of the patients, we made the diagnosis at the operating table 
largely because of invasion through the capsule, or the discovery of meta- 
static lymph nodes. In this group 100 per cent were operable; however, 
25 per cent of the patients are dead. In 46 per cent of the patients, we were 
unable to make the diagnosis until the gland was examined in the surgical 
pathology room. In this group, 87 per cent were operable; only 5 per cent 
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TABLE 6. CORRECTNESS OF DIAGNOSIS AND OPERABILITY (%) IN 50 CONSECUTIVE 
CASES OF THYROID CANCER 


Illinois Research Hospital 











; ; : Correct : 
Time diagnosis diagnosis Operability Survival 
made (% total cases) rate 
Preoperatively 46 40% operable 22% dead 
60% inoperable 71% dead 
At operation 8 100% operable 25% dead 
Postoperatively 46 87% operable 5% dead 














of the patients are dead. It is obvious that we were not successful in 
arriving at a diagnosis preoperatively in a very large percentage of cases, 
unless we had evidence of metastases. Of the metastatic signs, palpable 
lymph nodes are the least hopeless, particularly since total lobectomy will 
give a fairly high 5-year survival rate in some carcinomas of the thyroid. 

Crile (12) reports a 90 per cent accuracy of preoperative diagnosis of 
carcinoma of the thyroid, although he admits that it may not be possible 
to maintain a percentage accuracy as high as this. McSwain and Dively 
(17) report that in 27 per cent of a series of patients with carcinoma of the 
thyroid, the diagnosis was not suspected preoperatively. In a group re- 
ported by Pemberton and associates (6, 18), carcinoma was not suspected 
in 60 per cent. Cope and associates (19) have reported the importance of 
the Delphian or cricoid lymph node as an indication of metastatic thyroid 
cancer. 

TREATMENT 


Because of the high incidence (20.9 per cent) of carcinoma in solitary 
nontoxic nodular goiter we recommend total thyroid lobectomy of the 
involved side including the isthmus, assuming that the other side is normal 
by actual surgical exploration. We have adopted this policy of advising 
excision of all solitary nontoxic nodules on the basis that the nodule may 
already be a quiescent carcinoma or may be a precancerous lesion. Lahey 
(20) prefers to enucleate the nodule, await the pathologic report and, if 
carcinoma is found, perform a subtotal thyroidectomy and radical neck 
dissection as a second procedure. Cope (15) advises the search for meta- 
static lymph nodes both clinically and at operation before thyroidectomy 
is performed. When a Delphian or cricoid node is found at surgery it should 
be removed for frozen section; if the findings are positive, radical thyroidec- 
tomy and neck dissection may then be carried out without disturbing the 
primary tumor. 

Treatment of multinodular nontoxic goiter is less satisfactory, since it is 
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undesirable to remove both lobes completely, because of the consequent 
hypothyroidism. No author advises total thyroidectomy. We recommend 
bilateral subtotal thyroidectomy. Cope (19) is of the same opinion. Crile 
(12) objects to the routine removal of multinodular goiter in goiter-belt 
areas. 

In the treatment of carcinoma of the thyroid gland we advise total 
thyroidectomy and radical neck dissection of the involved side. Total 
thyroidectomy is recommended because, as Rawson and associates (21) 
have shown, there is an increased uptake of radioactive iodine by any 
residual thyroid carcinoma. It is our current opinion that papillary adeno- 
carcinoma of the thyroid should be treated by total thyroidectomy and 
radical neck dissection of the involved side, even though cervical nodes 
are not palpable. For the other pathologic types of thyroid cancer with no 
palpable cervical nodes, there is no conclusive statistical evidence available 
upon which to base an opinion on the indication for radical neck dissection. 
In all cases of thyroid cancer with palpable cervical lymph nodes we recom- 
mend radical dissection. There is a difference of opinion in the literature 
as to the extent of surgical removal of such nodes. Cattell (22) recommends 
neck dissection in papillary and alveolar adenocarcinoma. Beahrs, Pember- 
ton and Black (10) prefer a limited removal of the metastatic neck nodes, 
performed in stages as necessary, especially for papillary and alveolar 
adenocarcinoma. Crile (12) is of the same opinion. 


SURVIVAL .RATE 


The 5-year survival rate of patients with carcinoma of the thyroid varies 
with the pathologic type of the tumor. In general the papillary, follicular 
and alveolar adenocarcinomas present a high rate, whereas the Hiirthle 
cell, giant cell, diffuse and squamous cell carcinomas are associated with 
an extremely low rate. A review of the literature reporting the average 
5-year survival in all pathologic types of thyroid carcinoma reveals consid- 
erable variation (Table 7). In a total of 1,183 cases of carcinoma of the 
thyroid gland reported by nine authors in the literature, the mean 5-year 
survival rate was 37.1 per cent. The highest rate was that reported by 
Beahrs and Judd, Jr. (23) from the Mayo Clinic, namely, 71.5 per cent 
(mean) in 284 cases. On the contrary, Watson and Pool (24) reported the 
lowest rate—7.8 per cent in 167 cases. In our series of 75 patients with car- 
cinoma of the thyroid gland we were able to follow 49 patients for five 
years, with a 36.8 per cent 5-year survival. Many of our patients who are 
still alive after five years continue to have active disease. Ward (4) has 
demonstrated that the relative curability is dependent upon the time of 
diagnosis. In patients whose disease was diagnosed before operation the 5- 
year survival rate was 20 per cent, whereas in those patients whose disease 
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TABLE 7. FIVE-YEAR SURVIVAL RATES (MEAN) IN ALL TYPES OF THYROID CANCER 


Reports in the literature 





























No. of Five-year 

. , patients | survival 

Author Location Year follawed (mean) 
5 yrs. % 
Beahrs & Judd, Jr. (23) Rochester, Minn. 1951 284 71.5 
Horn et al. (9) Philadelphia 1947 42 55.0 
Frazell & Foote (25) New York 1950 215 39.1 
MacFee (7) New York 1952 34 38.2 
Cole et al. Chicago 1952 49 36.8 
Portmann (26) Cleveland | 1940 149 35.5 
de Quervain (27) Switzerland | 1935 108 17.5 
Dargent (28) Lyon, France 1941 135 9.6 
_ Watson & Pool (24) New York 1940 167 7.8 
Total | |. Edm | RR 





was diagnosed after examination of the surgical specimen the 5-year sur- 
vival rate was 80 per cent. 


SUMMARY 


A 17-year (1936 to 1952) inclusive statistical review of all thyroidectomy 
patients at the Illinois Research Hospital is reported. 

In this 17-year period the incidence of carcinoma in toxic diffuse goiter 
was 0.1 per cent; in toxic nodular goiter, 1.0 per cent; and in non-toxic 
nodular goiter, 15.6 per cent. In the solitary nontoxic nodule it was 20.9 
per cent and in the multinodular nontoxic nodule it was 8.7 per cent. For 
all types of goiter the incidence of carcinoma was 5.2 per cent. 

The number of thyroidectomy operations for nontoxic nodular goiter 
in our hospital increased by approximately 40 per cent since our original 
report in 1945. The incidence of carcinoma in nontoxic nodular goiter 
decreased slightly, being 17.1 per cent for the 1936-1944 series, and 14.4 
per cent for the 1945-1952 series. 

The clinical differential diagnosis of benign nontoxic nodular goiter and 
thyroid cancer is difficult. Hoarseness and vocal cord paralysis are the 
only two manifestations (besides metastases) of value in diagnosing car- 
cinoma. Sex and age are of slight importance, and consistency of the 
nodule is of no value. Vocal cord paralysis was not seen in any cases of 
benign nontoxic nodular goiter, but was seen in 28.8 per cent of the cases 
of carcinoma. 

The treatment of solitary nontoxic nodular goiter is total lobectomy 
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on the involved side, including removal of the isthmus, assuming that the 
other lobe is normal by actual surgical exploration. This procedure is re- 
commended because the incidence of carcinoma in this type of nodule in 
our 17-year experience with thyroidectomy was 20.9 per cent. Multinodu- 
lar nontoxic goiter should be treated by bilateral subtotal thyroidectomy. 
In our opinion the treatment of carcinoma of the thyroid associated with 
palpable cervical lymph nodes should be total thyroidectomy, with radical 
neck dissection in continuity on the affected side. 

The mean 5-year survival rate of patients with carcinoma of the thy- 
roid in our series, including all pathologic types, was 36.8 per cent (49 of 
75 patients with carcinoma alive after five years; some with active disease). 
In 1,183 cases of carcinoma of the thyroid reviewed from nine reports in 
the literature, the mean 5-year survival rate was 37.1 per cent. 
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Letters to the Editor 





NEW METHOD FOR RAPID CHROMATOGRAPHIC 
SEPARATION AND IDENTIFICATION OF 
ADRENOCORTICAL STEROIDS: APPLI- 

CATION TO BIOLOGIC FLUIDS* 


To THE Epiror: 

A new method for the rapid chromatographic analysis of ketol steroids 
is presented and its application to the determination of ketol steroids in 
urine is described. 

The separation and identification of many of the adrenocortical hor- 
mones and other steroids by means of filter-paper partition chromatogra- 
phy has been effected by Zaffaroni et al. (1), using a two-phase system with 
prior impregnation of the filter paper with the stationary phase. Although 
the advantages presented by such a simplified method might lead to predic- 
tion of its widespread use and. application in the analysis of biologic fluids, 
this method in our hands has proved to possess a number of disadvantages. 

The method here presented employs no pre-impregnation of the paper, 
since the developing solvent mixture is monophasic, and uses water as the 
stationary phase.’ A complete run requires two hours at room temperature, 
giving good resolution of the steroids to be mentioned later. Our procedure 
employs the three-limb single sheet used in descending chromatography 
arrangement (1). Throughout our experiments Whatman’s No. 11 filter 
paper was used. After a complete run, drying the of filter paper could be 
effected within ten minutes by exposure to air. R; values were reproducible 
in all cases. 

The developing solvent consisted of 20 vol. of toluene, 10 vol. of petro- 
leum ether, 1.5 vol. of butanol, 1.5 vol. of ethanol and 7 vol. of water. 


* Presented in part at the Annual Meeting of the Endocrine Society, New York, 
N.Y., May 28-30, 1953. 

This work was completed during the year 1951 at the Division of Laboratories and 
Research, The Children’s Medical Center and The Children’s Cancer Research Founda- 
tion, Department of Pathology, Harvard Medical School. 

1 Since this work was completed, Bush, I.E.: Biochem. J. 50: 371, 1952, has intro- 
duced a partition chromatographic system at an elevated temperature with aqueous 
methanol as the stationary phase. 
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After equilibration of this mixture the upper phase was pipetted directly 
into the trough while the bottom of the chamber was covered with a mix- 
ture of both phases to provide saturation of the chamber. After the solvent 
front had reached the bottom of the limb the paper was removed from the 
chamber and dried in air for ten minutes. The detection of the steroids 
was effected by alkali silver nitrate and triphenyl tetrazolium chloride. 
Table 1 gives the R; values (+2 to 5 per cent) obtained by chromato- 
graphing these ketol steroids. No differences in R; values were obtained in 
running these compounds singly or in mixtures. The C20; steroids moved 


TABLE 1. CHROMATOGRAPHIC BEHAVIOR OF PURE STEROIDS 























No. of polar groups 
Steroid Formula Ri 

Carbonyl | Hydroxy] values 
17-Hydroxy-corticosterone C.1H300; 2 3 | 0.59 
17-Hydroxy 11-dehydrocorticosterone C2;H2305 3 2 | 0.72 
Pregnane-3(a), 17(8)21triol-11,20 dione| C2:H3205 2 3 0.78 
Corticosterone CoH3004 2 2 0.85 
17-Hydroxy 11-desoxycorticosterone Co H3004 2 2 0.87 
11-Dehydrocorticosterone Co H2s04 3 1 0.89 
11-Desoxycorticosterone C2, H300; | 2 1 0.94 














faster than the C.:O,, and these in turn faster than the C20; steroids. A 
similar relationship in the mobility of these compounds was observed by 
Zaffaroni (1) in his system. 

Application of the method to individual urine samples was effected by 
extracting 24-hour urine specimens continuously with ether without prior 
acidification. The ether extracts were washed with alkali and then with 
water. The ether was removed in vacuo and the residue was partitioned 
between petroleum ether and 70 per cent alcohol. The aqueous alcoholic 
phase was reduced to dryness in vacuo and made up to known volume 
with chloroform; then aliquots were applied to the paper for chroma- 
tography. Other aliquots were converted into the Girard-T derivatives and 
separated into ketonic and nonketonic fractions. Aliquots of each of these 
could then be chromatographed separately. 

A urine specimen from a 93-year-old male child with acute leukemia 
treated with ACTH was prepared according to the foregoing procedure. 
Aliquots of the ketonic fraction and the aqueous alcoholic fraction were 
chromatographed, in each case showing two spots with R; values corre- 
sponding to those of compound F and compound E respectively. Admixture 
of pure compound E and of pure compound F to this fraction resulted in 
the formation of only two spots with R; values identical to those of com- 
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pound F and compound E. The spot corresponding in R; value to com- , 
pound F gave the yellow-green fluorescence with concentrated sulfuric 

acid (2). The other spot corresponding to compound E gave a blue color 

with iodine ligroin (3). Knowing the minimal quantity of each of these 

compounds detectable with alkaline silver nitrate, serial dilutions and sub- 

sequent chromatography of aliquots of this urinary fraction permitted a 

semi-quantitative estimation. In this manner 210 micrograms of compound 

F and 105 micrograms of compound E were found to be excreted in twenty- 

four hours. 

The rapidity and ease with which individual biologically significant 
ketol steroids can be detected and their relative amounts estimated in 
semi-quantitative fashion by this method appears to justify a more wide- 
spread application to the study of changes in steroid composition of bio- 
logic fluids and tissues. 

Maurice M. Precuet, M.D. 
Massachusetis General Hospital, 
Boston 14, Mass. 
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HYDROLYSIS OF 17-KETOSTEROID 
CONJUGATES IN URINE 


To THE EpITor: 

Jensen and Tétterman (1) claimed that the partial destruction and 
transformation of the 6-17-ketosteroids, during hydrolysis of their conju- 
gates by mineral acids, could be lessened by a two-stage ether extraction; 
firstly after an overnight boiling of non-acidified urine, and secondly after 
hydrolysis of the same material with mineral acid in the usual way. The re- 
sults given by this technique have been compared with those given by a 
more usual hydrolysis in which the urine is boiled with 10 per cent hydro- 
chloric acid for ten minutes and then extracted with ether. 

The results of hydrolysis of the 17-ketosteroid conjugates of five urines 
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by the two methods are shown in Table 1 and do not confirm those of 
Jensen and Tétterman. The reason for this discrepancy is not clear. The 
total 17-ketosteroid yield by their method was less than 60 per cent of 
that given by the method used in this laboratory. 

The use of a chromatographic fractionation technique (2) enabled the 
effect of each hydrolysis on the individual fractions of the 17-ketosteroids, 
as well as on the total yield, to be compared. The results of fractionation 
showed that the total amount of 8 fraction (II and III) was considerably 
increased and constituted about 60 per cent of the whole, whereas the arte- 
facts of hydrolysis (1) were greatly reduced to about one fifth of their 
former value. However, the androsterone and etiocholanolone (fraetions 
IV and V respectively), normally about 60 per cent of the total, were re- 
duced to 28 per cent and 18 per cent, making the total amount extracted 
only about 1 mg. The 11-oxy 17-ketosteroids (VI and VII) were only 
moderately reduced, the percentage value remaining the same. These re- 
sults, therefore, although confirming the greater proportion of 6-17-keto- 
steroids in the urinary extract, fail to show any evidence of the superiority 























TABLE 1 
Total 17-ketosteroids ob- Total 17-ketosteroids ob- 
: tained by the method used tained by the method of 
Case in this laboratory (A) Jensen and Tétterman (B) 
mg./24 hrs. mg./24 hrs. 
1 9 5 
2 5 1 
3 7 4 
4 12 4 
5 7 2 
Fractionation—Case 1 
Fraction No. I II III IV V VE... Vly VEE 
. Method A mg./24 hrs. 1.4.0.2. -O65 2.98. ioe, Oe Ose 0 
per cent (16) = -:@) (5) (82) (39) (6) (2) (0) 
Method B mg. /Wbrs, 0:3 O.F 2.3" “6.6 OS" Ons 0 0 
per cent (6) (14) (46) (12) (16) (6) (0) (0) 
Fractionation—Case 4 
Fraction No. I II III IV Ai VE. VEE - VEE 
Method A mg./24 hrs. nis C5 0 AD Mae Bet 0 1.3 
per cent (9) (4) (0) -- (85) (27) (14) © (11) 


Method B mig./24 hrs, 0.2.2 1.6. O29. 0.4.. G4. O6 0 trace 
per cent (5) (40) (22) (9) (9) (14) (0) (1) 
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of this technique as a method of hydrolysis of 17-ketosteroid conjugates, 
owing to the poor total yield, and low extraction of androsterone and 
etiocholanolone. 

The conclusion is that a moderate hydrolysis of the usual type in which 
artefacts are created but measurable, is preferable to one in which the 
total yield of 17-ketosteroid is impaired. 

M. H. Ponp, M.D. 
Department of Chemical Pathology, 
King’s College Hospital Medical School, 
London, S.E.5., England 
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ISOLATION OF HYDROCORTISONE AND CORTICO- 
STERONE FROM HUMAN ADRENAL 
VEIN BLOOD* 


To Tue Epiror: 

In view of the widespread therapeutic use of adrenocorticotropic hor- 
mone (ACTH) and adrenocorticosteroids, the need for ascertaining the 
nature of the human adrenocortical secretion product scarcely requires 
emphasis. We wish to report the preliminary results of the examination of 
human adrenal vein blood taken at operation preceding adrenalectomy. 
A 500-ml. sample of adrenal vein blood was taken from a white male 
patient with metastatic prostatic carcinoma, who had previously been 
gonadectomized for this condition. Just previous to operation the patient 
received 25 1.u. of ACTH intramuscularly and during the course of the 
operation 50 1.u. of ACTH dissolved in the blood being transfused intra- 
venously. 

An isopropyl] acetate extract of the adrenal vein blood was chromato- 
graphed on a silica gel column, using the method of Romanoff et al. (1). 
The combined ether:ethyl acetate and ethyl acetate eluates were subjected 
to paper chromatography: in a propylene glycol:toluene system (2). Zones 
containing hydrocortisone (F) and corticosterone (B) were located on the 
paper on the basis of running rates, ultraviolet absorption, blue tetra- 


* These investigations were aided by the Atomic Energy Commission (Contract 
#AT (39-1) -918) and by a gift to Columbia University from the MacAndrews and 
Forbes Co. 
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zolium and dinitrophenylhydrazine color reactions (3). Eluates from these 
two zones yielded respectively 4.5 mg. of crystalline F and 0.40 mg. of 
crystalline B. . 
The F obtained melted at 200—202° C., its infrared absorption spectrum 
was identical with that of an authentic sample, the extinction coefficient 
for an absorption peak at 242.5 muy in the ultraviolet was the same as that 
of an authentic sample, and in the sulfuric acid chromogen determination 
peak absorptions and optical densities at 240, 280, 285, 390-395 and 475 
my were consistent with those described by Zaffaroni (3). The identity of 
the crystalline B was established by melting point (180° C. sharp), infrared 
absorption spectrum, ultraviolet absorption spectrum in methanol (237.5 
my maximum), and the sulfuric acid chromogen curve with peaks at 285, 
330, 373 and 455 mu. 
In spite of diligent search, we have been unable to find any evidence for 
the presence in this sample of any detectable quantities of cortisone, 
11-desoxycorticosterone, progesterone or 11-desoxycortisone. Not estab- 
lished by isolation and crystallization but indicated on the basis of re- 
peated determination of running rates on paper and of characteristic color 
reactions are ring-A reduced tetrahydro derivatives of cortisone and 
hydrocortisone, and at least two 17-ketosteroids, one of which is probably 
A‘-androstene-3, 17-dione and the other 118-hydroxy-A‘-androstene-3, 17- 
dione. A number of additional substances are present which give character- 
istic steroid color reactions, but which thus far cannot be specifically 
characterized. 
A similarly collected 320-ml. sample of adrenal vein blood from a simi- 
larly ACTH-treated female patient with extensive breast carcinoma 
metastases is in the process of analysis. From this sample, thus far, crystal- 
line F has been isolated (approximately 2 mg.), B and 118-hydroxy-A*- 
androstene-3,17-dione have been definitely identified and tetrahydro 
derivatives of F and cortisone indicated, and again cortisone is conspicu- 
ously absent. The general pattern of substances seen on paper is quite 
similar to that observed in the first sample. 
EF. B. Romanorr, Px.D. 
Perry Hupson, M.D. 
GreGory Pincus, Sc.D. 

The Worcester Foundation for Experimental Biology, 

Shrewsbury, Mass., and the Institute of Cancer Research, 

Columbia University College of Physicians and 

Surgeons, New York, N. Y. 
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STIGMATA OF TURNER’S SYNDROME IN WOMAN 
WITH REGULAR MENSTRUAL RHYTHM 


To Tue Epiror: 


We have recently been given the opportunity to study the following 
interesting patient who, although she presented several stigmata of 
Turner’s syndrome including two of the most important ones (webbing of 
the neck and cubitus valgus), nevertheless menstruated regularly: 


O.S., a 27-year-old white female registered nurse consulted one of us (R.O.S.) to 
ascertain whether her congenitally webbed neck could be corrected surgically. There 
were no other complaints, except with regard to her menstrual status. Her menarche 
had occurred at 14 years of age, following which the menses were regular at 28-day to 
30-day intervals with a full 5-day flow until the age of 23, when they become increasingly 
scant. They remained regular but the amount of vaginal bleeding decreased progressively 
until at the time she was seen by us there was only a 2-day flow followed by one or two 
days of spotting. In addition, the patient noted a moderate decrease in the size of her 
breasts. She stated that pubic and axillary hair had always been scant. 

On examination, the height and weight were found to be 61 inches and 101 pounds, 
respectively. A marked webbing of the neck was present which interfered with rotation 
of the head (Fig. 1). The hair line was low on the neck and in the axillae, and the hair 
was sparse in the axillae. A small fringe of pubic hair surrounded the labia, with only 
slight distribution elsewhere in the female triangle. The breasts were small (Fig. 2), and 
cubitus valgus of 35 degrees was noted. The blood pressure was 100/60 mm. Hg and 
the pulse was 60/min. The vaginal introitus was virginal; the uterus and ovaries were 
normal to palpation. 

A BMR of —11 per cent and a serum cholesterol concentration of 210 mg. per 
100 ml. corroborated the clinical impression of euthyroidism. The fasting blood sugar 
level was 75 mg. per 100 ml. and the hemoglobin was 12 Gm. One 24-hour urinary speci- 
men collected eight days premenstrually contained 67 mouse units of estrogen, a trace of 
gonadotropins, and 8.1 mg. of 17-ketosteroids: A second such specimen analyzed three 
days before a subsequent menstrual period showed 67 mouse units of estrogen, 30 mouse 
units of gonadotropins, and 9.2 mg. of 17-ketosteroids. 

A complete skeletal x-ray survey revealed 6 lumbar vertebrae, and deep femoral con- 
dyles with correspondingly deep tibial grooves for the condyles. The skull, sella turcica 
and bones were otherwise normal, with normal bone age and no osteoporosis. Basal body 
temperature curves taken over the course of two successive months were of the ovulatory 
type. For five days prior to one menstrual period the patient complained of mild flushes. 
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Figure 1 Figure 2 


The significance of this is in doubt, as it followed the examiner’s questions concerning 
the incidence of flushes, and furthermore, these symptoms were not noted thereafter. 


Since Turner (1) described a group of women with sexual infantilism, 
webbed neck and cubitus valgus in 1938, many other similar patients with 
diverse associated abnormalities have been reported. Women with this 
syndrome are always amenorrheic, although occasionally several men- 
strual periods may occur before permanent amenorrhea develops. They 
commonly demonstrate, in addition to those features originally described 
by Turner, short stature, a low neck and axillary hair line, and elevated 
urinary gonadotropins. Many other deviations from normal have also been 
noted, including those which involve the skeletal and cardiovascular 
system as well as the extraocular muscles. 

Turner (2) has recently reviewed the subject at some length and has 
concluded that congenital ovarian failure need not be complete in these 
patients but ovarian function must be so deficient that only rudimentary 
genital, mammary or uterine development is present. He suggests that, 
although no one finding is common to all patients, webbing of the neck is 
typical and cubitus valgus occurs in most cases. The incidence of this 
latter finding is so uniform that its absence sheds serious doubt upon the 
likelihood of this diagnosis. Turner emphasizes the fact that ovarian 
agenesis and rudimentary ovaries may exist without other congenital 
abnormalities, but that ovarian function is always deficient in Turner’s 
syndrome. 

One of us (W.H.P.) has seen 28 cases of amenorrhea, either primary or 
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occurring before the age of 20 years, due to congenitally absent or rudi- 
mentary ovaries, of which 8 were instances of classic Turner’s syndrome. 
These patients did not differ in any important respect from patients 
reported by others, so that a description of them at this time would appear 
to serve no useful purpose. One clinical observation may be of some in- 
terest. The administration of estrogen caused satisfactory breast enlarge- 
ment in all patients with ovarian insufficiency without Turner’s stigmata 
but in only 4 of the 8 women with this syndrome. Two of these subjects 
manifested slight growth of breast tissue and 2 showed no change. It 
therefore appears likely that a further possible associated congenital defect 
in Turner’s syndrome is the absence of breast tissue or at least an in- 
sensitivity of this tissue to estrogen stimulation. 

If the patient described here had showed sexual infantilism she would, 
we believe, have fulfilled the important criteria accepted by most authors 
for the diagnosis of Turner’s syndrome. She did, in fact, manifest webbed 
neck, cubitus valgus, low neck and axillary hairline, the typical tuft of 
pubic hair, and a congenitai abnormality of the spine (6 lumbar verte- 
brae). Her scantiness of menses may well have constituted a manifestation 
of relative congenital ovarian insufficiency, but it appears improbable that 
this patient’s ovaries were rudimentary in the strictest sense of the word. 

WiuuraM H. Peruorr, M.D. 
Raymonp O. Stern, M.D. 
From the Endocrine Division of the Department of Medicine, 
Temple University School of Medicine, Philadelphia, Pa. 
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T eaching Clinic 





PRIMARY OVARIAN FAILURE 


T MAY be of interest to the reader of the Journal to discuss the 

management of a patient with primary amenorrhea over a period of 
seventeen years, during which time major developments in endocrinology 
have occurred. | 


Miss S. B. (Fig. 1) was first seen in the metabolism clinic at the University of 
Chicago in April 1936, at the age of 18 years, complaining of failure to menstruate and 
a lack of normal breast development. She had been under medical care elsewhere for the 
preceding two years without beneficial results. The therapy consisted of dessicated 
thyroid and several endocrinal preparations of dubious potency. 

Her mother stated that her birth and early childhood were entirely uneventful. Scant 
pubic hair was noted at 11 years of age and a few axillary hairs a year later. However, 
growth of hair in these regions did not progress normally. Physical examination revealed 
a rather stocky young woman, 167 cm. tall, weighing 138 pounds and mentally alert. 
Her general appearance was that of a prepubertal child with the round face, the square 
shoulders, and the box-like hips characteristic of this undifferentiated period of develop- 
ment. The breasts were hardly discernible, the nipples were tiny and the areolae unpig- 
mented. 

Pelvic examination revealed marked hypoplasia of the external genitalia. The vaginal 
lumen was narrow and the epithelial covering thin and transparent. The tiny uterus was 
predominantly cervix. The adnexa could not be palpated. 

Roentgenologic examination revealed a normal sella turcica on two occasions. There 
was evidence of normal epiphysial growth of the phalanges. A year later there was little 
change in skeletal development. Fusion of the epiphyses of the radius, ulna, metacarpals 
and phalanges had not occurred. The report stated that there was marked retardation of 
fusion but less retardation of epiphyseal development throughout the body. Her height 
at this time was 169.7 cm., with a stretch of 176 cm. 

Basal metabolic rates varied from —16 to —19 per cent. The glucose tolerance curve 
was normal. Examination showed the visual fields and optic discs to be normal. Quali- 
tative determinations of urinary gonadotropins gave elevated values in the range of those 
found in the postmenopausal period. Endometrial biopsies were unrewarding because 
of the marked endometrial atrophy. A diagnosis of primary ovarian failure was made. 

During the years 1936 to 1939 she was treated for the most part with desiccated thy- 
roid; in addition, weight reduction, good nutrition and physical activity were instituted. 
The basal rate dropped to —5 per cent and remained at about this level. Some of the 
early estrogens were tried but they were not sufficiently potent to accomplish much. In 
May 1939 she was started on 1 milligram of diethylstilbestrol by mouth daily. She had 
her first bleeding episode six weeks later, which caused great emotional satisfaction. 

For a period of almost three years she was maintained on cyclic administration of 
diethylstilbestrol. During the first six or eight months on estrogens she developed into 
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Fic. 1. (A) 1936—Patient is 18 years old. Note the typical preadolescent features. 
(B) 1939—Patient has been on diethylstilbestrol for six months. The intense pigmenta- 
tion of the nipples is estrogenic in origin. (C) 19483—Patient has been on a maintenance 
dose of diethylstilbestrol during the preceding three years. (Reproduced with permission 
of the publishers, from: Davis, M. E.: The therapeutic role of estrogens, Surg. Clin. 
North America 23: 113 (Feb.) 1943). 


a mature woman. Her height stabilized at 173 em. The epiphyses fused. She lost the 
preadolescent appearance and assumed that of a sexually mature woman. Pubic and 
axillary hair grew more luxuriantly. The breasts became more prominent and the 
nipples and areolae increased in size. They were markedly pigmented, almost black in 
appearance. There was increased pigmentation of the linea nigra and other areas that 
are normally pigmented. This increased pigmentation was estrogenic in origin and we 
studied its mechanism histologically and chemically. The external genitalia reached 
mature proportions and appearance. The vagina was more roomy and elastic and its 
epithelial covering increased to many layers of cells. The cervix changed slowly but the 
uterine corpus grew rapidly. Many endometrial biopsies at the onset of bleeding episodes 
revealed a simple. hyperplasia of moderate thickness. 
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The patient’s psyche changed tremendously. She lost the tomboy gait and mannerisms 
and assumed the poise, the swagger and the charm of femininity. She showed a new in- 
terest in her job and her social life. Males began to intrigue her. 

In January 1943 the dosage of stilbestrol was changed to 0.5 mg. daily because of the 
irregular and occasionally lengthy bleeding episodes. Vaginal bleeding was a novelty at 
first, but it became a bore when it persisted too long. The reproductive organs and the 
accessory structures were well maintained on this amount of estrogen, but there were no 
more bleeding episodes. During 1945 we induced normal cyclic endometrial changes 
by administering estrogens and, periodically, 25 mg. of progesterone for two-week inter- 
vals. Numerous endometrial biopsies were made for study of the endometrial histology. 
The microscopic picture of the progestational phase resembled in every way that seen 
in the natural corpus luteum phase of the cycle. The addition of progesterone was of 
interest experimentally but it did not alter the patient’s well-being or any objective or 
subjective findings. To her, parenteral progesterone was a “‘pain.”’ 

The patient married in 1946 and adopted a baby in 1947. She was observed regularly 
about three times a year. In July 1948 she complained of a small lump in the left breast. 
It was in the region of the areola and measured about 2 cm. in diameter. We were very 
much concerned about the likelihood of malignancy, for she had been taking estrogens 
for about ten years. The nodule was excised promptly and to everyone’s relief it consisted 
of benign duct proliferation. 

During 1951 she was in the hospital for a complete metabolic study. The results of all 
of the laboratory procedures were within normal limits. Urinary corticoids and 17—keto- 
steroids were at normal levels. ACTH was administered for eight days in a dosage of 
25 mg. four times a day. The eosinophils disappeared completely at the end of seventy- 
two hours of medication and returned promptly when the therapy was discontinued. No 
bleeding was induced by ACTH. The patient has continued to take a daily maintenance 
dose of 0.5 mg. of stilbestrol. 


DISCUSSION 


This case history raises many interesting questions concerning the 
diagnosis and management of primary ovarian failure. Complete absence 
of menstruation may be the result of a lack of normal development of the 
reproductive organs, an absence of gonadotropic stimulation by the ante- 
rior lobe of the pituitary gland, gross pathologic changes in the hypothal- 
amus or a failure of the gonads to respond to pituitary stimulation. In 
this patient the lack of normal physical and sexual maturity pointed to 
little or no follicular activity in the ovaries. The administration of 5 mg. 
of progesterone intramuscularly on each of five days was not followed by 
bleeding. The failure to induce bleeding by progesterone is an indication of 
complete ovarian failure and an absence of the estrogenic hormone nec- 
essary for priming the endometrium. Lastly, the quantitative assay of 
FSH in the urine revealed excessively high levels and incriminated the 
ovaries as the cause of the failure. 

The therapy of primary gonadal failure is not satisfactory. Obviously, 
gonadotropic preparations from urine, blood or the anterior lobe of the pi- 
tuitary are not indicated, in view of the presence of a normally functioning 
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hypophysis. Substitution is the only logical therapeutic approach. For- 
tunately, the endocrinal function of the ovary can be replaced satis- 
factorily. However, its gametogenic function, the production of mature 
ova, cannot be replaced. 

Estrogens alone are sufficient to substitute for the endocrinal activity of 
the ovary. The estrogenic hormone will induce adolescence and maturity. 
The skeleton, the secondary sex characters and the reproductive organs 
can be developed to the mature state. It is not necessary to administer 
progesterone. This hormone can be regarded as the pregnancy hormone, 
for its physiologic role is the preparation of the endometrium for implanta- 
tion and the maintenance of gestation during the early days. If pregnancy 
is not possible, progesterone need not be used. 

Extensive clinical studies have demonstrated that 1 mg. of diethylstil- 
bestrol administered orally every day provides satisfactory endocrine 
replacement of ovarian function. When both physical and sexual maturity 
have been achieved, most young women can be maintained on 0.5 mg. 
daily. Although much of the therapy has been administered cyclically, 
this is not necessary. Continuous administration of subthreshold amounts 
of estrogen produces no undesirable effects. The endometrium proliferates to 
a moderate thickness and slowly regresses. Escape bleeding occurs rarely. 

How long should one substitute for ovarian failure? Only time will 
answer this question. However, it is logical to assume that moderate 
amounts of estrogens can be administered safely for the average normal 
reproductive lifetime of twenty-five years without serious hazard. Thus, 
with the exception of childbearing, the young woman with ovarian failure 
can be assured a normal, happy life. 

M. Epwarp Davis, M.D. 
Department of Obstetrics and Gynecology, 
University of Chicago Medical School 
and the - 
Chicago Lying-in Hospital, 
Chicago, Illinois 


























Editorial 


THE ADRENAL CORTEX AND THE METABOLIC 
RESPONSE TO STRESS 


INCE the development of the concepts of the ‘‘alarm reaction,” the 

“general adaptation syndrome” and the “‘diseases of adaptation”? by 
Hans Selye (1), there has been a great deal of interest in, and considerable 
controversy about the precise role of the adrenal cortex in the response to 
stress. That there is an intimate relationship between the adrenal cortex 
and the response to stress is well established on the basis of the following 
facts: (a) After stressful stimuli, there are unmistakable evidences in most 
cases of adrenocortical stimulation comparable with that after treatment 
with corticotropin. These include morphologic changes in the adrenal 
cortex, depletion of adrenal ascorbic acid and cholesterol, adrenal hyper- 
trophy and, in many cases, increased levels of adrenal steroids in adrenal 
venous or peripheral venous blood and in the urine. (b) Many of the 
morphologic and metabolic alterations after stress in the normal organism 
are identical with those following overdosage with corticotropin or 11- 
oxygenated steroids. These include lymphopenia and eosinopenia, involu- 
tion of lymphoid tissue and thymus, negative nitrogen, potassium and 
phosphate balances, sodium and chloride retention and impaired carbo- 
hydrate tolerance and insulin resistance. (c) In the absence of the adrenal 
cortex or pituitary, there is extreme sensitivity to stress, with metabolic 
and circulatory decompensation; in general, the foregoing morphologic and 
metabolic reactions do not occur. (d) As shown by Richter (2) and his 
collaborators, animals such as wild rats, which lead a continuously stressful 
existence, have very large adrenal glands. Presumably, these glands are 
under maximal or nearly maximal pituitary stimulation, since they do 
not exhibit ascorbic acid depletion in response to corticotropin injection or 
surgical trauma. Furthermore, such animals do not readily survive adre- 
nalectomy, even with substitution therapy adequate for domestic rats 
(2, 3). 

Data such as these have been interpreted rather widely to mean that 
these metabolic and morphologic responses to stress are reflections of 
absolute hyperadrenocorticism, a viewpoint which places considerable 
onus on the adrenal cortex for both the useful and the potentially delete- 
rious features of the stress response. However, there are a number of 
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reasons for believing that the intervention of the adrenal cortex in the 
stress response may not be as direct as implied in the interpretation just 
presented. These are as follows: (a) The adrenalectomized animal main- 
tained on a constant dose of adrenal cortical hormone responds in an essential- 
ly normal manner to stressful stimuli, with respect to most of the metabolic 
and morphologic phenomena described above. Under such circumstances, 
there can be no question of absolute hyperadrenocorticism. Ingle has 
termed this the “permissive” action of the adrenal cortex, implying that 
adrenal cortical hormone is necessary but not responsible for the effects in 
question (4). The same sort of interrelationship had been shown to hold 
for the interaction between the adrenal cortex and anterior pituitary 
growth hormone in certain phases of carbohydrate metabolism. (b) To 
sustain the metabolic response to injury in the adrenalectomized animal, a 
continual supply of hormone is necessary and there is evidence that this 
is greater than the amount required to maintain the life of the unstressed 
adrenalectomized animal (4). (c) With respect to at least one metabolic 
parameter (nitrogen metabolism), the metabolic response to stress has 
been shown to occur significantly sooner than that to corticotropin or 
adrenal cortical hormone. This is not readily compatible with the concept 
that the response to stress is mediated through pituitary-adrenal stimula- 
tion, but is consistent with the view that adrenal cortical hormone is nec- 
essary for the response (5). (d) Cases have been described of individuals 
receiving corticotropin or adrenal steroids in whom an intercurrent in- 
fection has supervened, who exhibited a marked metabolic “stress re- 
sponse”’ without any significant increase in urinary steroid excretion. 
Furthermore, epinephrine and certain “stressful” stimuli may induce the 
hematologic evidences of adrenal hormone activity without producing 
measurable increases in blood or urine steroid levels (6). (e) In the presence 
of excess adrenocortical hormone, the normal organism has been found 
to respond with changes in nitrogen metabolism to stimuli which previously 
elicited no stress response (5). Similarly, individuals under the stress of 
illness exhibit much greater impairment of glucose tolerance and greater 
resistance to insulin after cortisone than do normal healthy individuals 
similarly treated with cortisone, even if the latter receive twice as much 
cortisone (7). Finally, it has been recently shown that the hematologic 
response to simultaneous administration of epinephrine and corticotropin 
or 17-hydroxycorticosteroids is greater than that to either agent alone, 
even though epinephrine does not increase blood corticoid levels (6). 

At present two general hypotheses are being considered to account for 
the known facts concerning the adrenal-stress relationship. These hypoth- 
eses are not mutually exclusive and it can be stated in all fairness that 
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the definitive experiments have not been performed which would indisputa- 
bly favor one hypothesis over the other. Both require assumptions which 
may not meet the test of time. 

Selye still places major emphasis on the direct action of adrenal hor- 
mone in the stress reactions under consideration, believing that the latter 
can be accounted for adequately by either absolute or relative hyperadreno- 
corticism (8). The data which have been recounted as being incompatible 
with the concept of absolute hyperadrenocorticism during stress are ex- 
plained by the assumption that stress sensitizes the tissue or organism to 
the metabolic and morphologic effects of adrenal steroids. When pathologic 
alterations eventuate, these are interpreted as effects on organs or tissues 
which have been conditioned by stress or otherwise to respond abnormally 
to adrenal hormone. The latter are the so-called diseases of adaptation 
and in these terms they are considered to be the consequences of absolute 
or relative hyperadrenocorticism. 

The alternative hypothesis, favored by Ingle (4), Sayers (9) and Engel 
(10), envisages the adrenal cortex as playing a more indirect role in both 
the response to stress and in certain disease states. By this concept a 
certain amount of adrenal hormone is necessary in order that the stress 
response occur, and a continual supply of hormone is required to sustain 
the response; but the hormone itself is not responsible for the reactions 
under discussion. The greater the stress, the greater is the need for hormone. 
According to this concept, the adrenal cortex is viewed as being concerned 
primarily with the maintenance of homeostasis, presumably by being 
involved in some way in some process or processes by which energy may 
be quickly released to allow for a variety of reactions involved in the proc- 
ess of adaptation to stress, and permitting survival. On these terms, an 
amount of hormone necessary to maintain homeostasis in the face of stress 
would not produce signs or symptoms of hyperadrenocorticism (Cushing’s 
syndrome in man), whereas the same amount of hormone in the absence 
of stress would result in overdosage effects. The heightened response to 
stress during induced hyperadrenocorticism is interpreted as a “sensitiza- 
tion’’ of the tissues by the hormone to respond to stress (10), rather than 
vice versa, as suggested by Selye. The relationship of the adrenal cortex 
to certain diseases such as diabetes, nephrosclerosis and hypertension is 
likewise considered to be an indirect one, the hormone being necessary 
but not responsible for the development of the disease in question. 

In all likelihood, the truth lies somewhere in between these two inter- 
pretations, with the adrenal cortex and the stress response being so in- 
extricably interrelated as to make it almost impossible to separate one from 
the other. The present trend, however, is to place less emphasis on the 
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direct role of the adrenal cortex in the stress response than was implicit in 
Selye’s original interpretation of the “alarm reaction” and the “general 
adaptation syndrome.”’ 


Frank L. EnGEt, M.D. 


Duke University School of Medicine, 
Durham, N. C. 


“I 
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Questions and Answers 





Questions submitted at the 1952 Postgraduate Assembly of the Endocrine Society 


Answer by Peter H. Forsham, San Francisco, California 


Question: Please discuss the probable or possible etiologic connection of the Simpson- 
Tate substance (25 times more potent than DCA) with the toxemia of pregnancy. 


Answer: To date, no proven etiologic connection of the Simpson-Tate substance with 
the toxemia of pregnancy exists, although such might conceivably be forthcoming in the 
future. Only indirect evidence suggests participation of DCA-like factors of adreno- 
cortical origin in the genesis of toxemia, except for the finding by G. 8. Gordan et al. 
of increased salt-retaining urinary corticoids in toxic patients. Certain features of toxemia 
of pregnancy may be simulated by the results of administration of desoxycorticosterone 
in rabbits. Renin, with or without desoxycorticosterone, will produce changes that are 
not produced by desoxycorticosterone alone. Clearly, any definite proof of the possible 
etiologic connection of the Simpson-Tate substance with the toxemia of pregnancy will 
require identification and isolation of this substance in excessive amounts from toxemic 
urines and the demonstration of the causation of at least the early stages of eclampsia 
by its administration to human volunteers. 


Answers by Laurence W. Kinsell, Oakland, California 


Question: Do patients with Cushing’s disease who initially have normal urinary 17- 
ketosteroids, and who later receive androgen therapy, show an increase in 17-ketosteroid 
excretion? (““TAP” phenomenon). 


ANswErR: Without exception (to my knowledge) all patients receiving free testosterone 
and testosterone propionate have an increase in urinary 17-ketosteroids. Conversely, all 
patients receiving methyltestosterone fail to have an increase in urinary 17-ketosteroids. 
Patients receiving testosterone cyclopentylpropionate and some other newer testosterone 
compounds have much less elevation of urinary 17-ketosteroids than during administra- 
tion of the propionate and free testosterone. 


Question: Why not perform total adrenalectomy when it is most indicated—in bilateral 
adrenal hyperplasia (Cushing’s syndrome)? 


Answer: In patients with Cushing’s syndrome in whom tumor of the adrenal can be 
excluded, we believe that the therapeutic procedure of choice is intensive pituitary 
irradiation. This will be successful in a small but definite number of patients. In those 
patients in whom it is unsuccessful, we believe that total bilateral adrenalectomy should 
be performed, inasmuch as partial adrenalectomy does not guarantee against recurrence. 
Such a procedure obviously presupposes that life-long substitution therapy can be 
guaranteed under proper medical auspices, 
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The Endocrine Society 


THE 1954 ANNUAL MEETING 


The Thirty-sixth Annual Meeting of The Endocrine Society will be held 
in the Sir Francis Drake Hotel, San Francisco, California, Thursday, 
Friday and Saturday, June 17-18-19, 1954. 

Dr. Roberto F. Escamilla, 655 Sutter Street, San Francisco, California, 
is in charge of the local arrangements for the meeting. 

All Scientific Sessions will be held in the Sir Francis Drake Hotel. The 
rooms in which each session will be held will be announced in the program 
and on the hotel bulletin board. The annual dinner is scheduled for Friday, 
June 19, at 7:30 p.m., preceded by cocktails at 6:30 P.M. 

Hotel reservations may be made through the San Francisco Convention 
and Visitors’ Bureau, Room 300, Civic Auditorium, San Francisco, Cali- 
fornia. They should be accompanied by the official AMA application form 
which appears during December of 1953 in JAMA. 

Arrangements have been made for members of this society who do not 
belong to the AMA to be assigned rooms during the days of the meeting 
of the Endocrine Society. Applications from nonmembers of the AMA 
should specify dates of arrival and meparines and be accompanied by a 
deposit of $10.00 per Room. 

Confirmations will not be sent until after February 1, 1954, but applica- 
tions should be made prompily in order to insure the reservation. 

Those wishing to present papers, which will be limited to ten minutes, 
should send four copies of the title and abstract to the Vice-President, Dr. 
George W. Thorn, Peter Bent Brigham Hospital, Boston, Massachusetts, 
not later than February 1, 1954. It is imperative that the abstracts be in- 
formative and complete with results and conclusions in order that they 
may be of reference value and suitable for printing in the program and 
Journals of the Society. The following regulations for the preparation of 
abstracts and titles must be carefully followed to insure consideration of 
the paper for the program: 

1. Abstracts may not exceed two hundred words, or equivalent space, 
exclusive of title. No footnotes or acknowledgments to sponsors can 
be published. References, if used, must be placed in the body of the 
text. The abstract should consist of a single paragraph, if possible. 
Structural chemical formulas cannot be used. 

2. The title heading must be arranged as follows: 

Line 1, Title, not to exceed fifteen words. 
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Line 2. Author/s. The name of each nonmember-author col- 
laborating with member-authors is to be followed by the 
phrase ‘‘(by invitation).’”” Names of nonmembers who are 
introduced, 7.e., who are not collaborators with member- 
authors, are to be followed by the phrase ‘(introduced 
by... ).” The principal degree, e.g., M.D., of each author 
should be given after his name. 

Line 3. Institution of origin and city in which institution is located. 

3. The body of the abstract, typed double-space, should follow the 
heading. The original copy should be on bond paper. There should be 
three copies. 

4. Abstracts should be letter-perfect, since there will be no opportunity 
for proof reading by authors. 


1954 AWARD AND FELLOWSHIPS 


Awards and Fellowships presented by The Endocrine Society carry no obligation 
by the recipient to the Society or to the donors. 


Fellowships 


Society Fellowships are designed to assist men or women of exceptional promise in 
furthering their educational training and advancement toward a scientific career in 
endocrinology. Fellowships may be awarded to an individual who possesses the Ph.D. 
or M.D. degree or to a candidate for either of these degrees. The stipend, which will 
not exceed $5,000 may be divided into two Fellowships in varying amounts, in accord- 
ance with the qualifications of the appointee. The Committee will, in reviewing the 
proposed program of study, consider the amount of time which the Fellow intends to 
spend in course work and/or teaching. He must present evidence of scientific ability as 
attested by studies completed or in progress and/or the recommendation of responsible 
individuals. He must submit a program of proposed study, indicate one or more institu- 
tions where the proposed program will be followed, and submit statements of approval 
from the investigators with whom he proposes to conduct his research. He must serve full 
time if awarded a Fellowship. A small amount of time (10 to 15 per cent) may be allotted 
for course work or for participation in teaching, the latter purely on a voluntary basis. 


THE AYERST, McKENNA AND HARRISON FELLOWSHIP 


The Ayerst, McKenna and Harrison Fellowship was first awarded in 
1947 to Dr. Samuel Dvoskin and in 1948 to Dr. Ernest M. Brown, Jr. 
Dr. Brown was re-elected in 1949. The Fellowship in 1950 was awarded 
to Dr. Lawrence E. Shulman and in 1952 to Dr. John C. Laidlaw. In 1954 
it will be in the amount of $5,000. 


THE SCHERING FELLOWSHIP IN ENDOCRINOLOGY 


This Fellowship will not be awarded in 1954 in order that it may ac- 
cumulate toward a $5,000 Fellowship to be awarded in 1955. 
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Award 
THE CIBA AWARD 


The Ciba Award, to recognize the meritorious accomplishment of an in- 
vestigator, not more than thirty-five years of age, in the field of clinical 
or preclinical endocrinology, was established in 1942, but no recipient was 
selected in 1942 or 1943. In 1944 the Award was presented to Dr. E. B. 
Astwood; in 1945 to Dr. Jane A. Russell; in 1946 to Dr. Martin M. Hoff- 
man; in 1947 to Dr. Choh Hao Li; in 1948 to Dr. Carl Heller; in 1949 to 
Dr. George Sayers; in 1950 to Dr. Oscar M. Hechter; in 1951 to Dr. 
Albert Segaloff. Effective in 1952, the Award was increased from $1,200 
to $1,800 and the recipient was Dr. Seymour Lieberman; in 1953 the 
Award was presented to Drs. Sidney Roberts and Clara Szego. If within 
twenty-four months of the date of the Award, the recipient should choose 
to use it toward further study in a laboratory other than that in which he 
is at present working, it will be increased to $2,500. 


Nominations 


Each member has the privilege of making one nomination for each Fel- 
lowship or Award. A nomination should be accompanied by a statement of 
the importance of the nominee’s contributions to, or interest in, endo- 
crinology and by a bibliography of the nominee’s most important publica- 
tions, with reprints if possible. The nominations should be made on special 
application forms which may be obtained from the Secretary, Dr. Henry H. 
Turner, 1200 North Walker Street, Oklahoma City, Oklahoma, and re- 
turned to him not later than March 1, 1954. 
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THE. 1954 ANNUAL MEETING 


The Program Committee of the American Goiter Association is now in 
the process of formulating the program for the 1954 meeting. 

Members desiring to submit papers should send six copies of a title and 
abstract, not to exceed 200 words, to the Chairman of the Program Com- 
mittee, Dr. J. E. Rall, 444 East 68th Street, New York 21, New York, 
before January 1, 1954. 

According to the Constitution, the presentation of each paper is limited 
to fifteen minutes, the initial discussion to four minutes and subsequent dis- 
cussions to two minutes each. The Constitution also specifies that the man- 
uscripts of all papers read at the annual meeting shall be delivered to the 
Secretary at the time they are presented. 

The annual meeting will be held at the Somerset Hotel, Boston, Massa- 
chusetts, April 29, 30 and May 1, 1954. It is suggested that you make your 
hotel reservations by writing Mr. Harry Hoghn, Executive Assistant 
Manager, The Somerset, 400 Commonwealth Avenue, Boston 15, Massa- 
chusetts. 

Joun C. McCuintockx, M.D., 
Corresponding and Recording Secretary 


VAN METER PRIZE AWARD FOR 1954 


The American Goiter Association again offers the Van Meter Prize 
Award of Three Hundred Dollars and two honorable mentions forthe 
best essays submitted concerning original work on problems related to 
the thyroid gland. The award will be made at the annual meeting of the 
Association which will be held in Boston, Massachusetts, April 29, 30 and 
May 1, 1954, providing essays of sufficient merit are presented in compe- 
tition. 

The competing essays may cover either clinical or research investiga- 
tions; should not exceed three thousand words in length; must be pre- 
sented in English, and a typewritten double-spaced copy in duplicate sent 
to the Corresponding Secretary, Dr. John C. McClintock, 1493 Washing- 
ton Avenue, Albany 10, New York, not later than January 15, 1954. The 
committee, who will review the manuscripts, is composed of men well 
qualified to judge the merits of the competing essays. 

A place will be reserved on the program of the annual meeting for the 
presentation of the Prize Award Essay by the author, if it is possible for 
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him to attend. The essay will be published in the annual Transactions of 
the Association. 


AWARD OF MERIT FOR 1954 


TO ALL MEMBERS OF THE AMERICAN GOITER ASSOCIATION 


An anonymous gift of $1,000 to be awarded each year for three years 
has been accepted by the Executive Council of The American Goiter Asso- 
ciation. The terms of the gift specify that this sum shall be given to a 
member of the Association under 45 years of age who has made the most 
important contributions to the knowledge and understanding of thyroid 
disease or the treatment of thyroid disease. 

Candidates for this award are to be nominated by members of the Asso- 
ciation. When making a nomination, complete details of the nominee’s pres- 
ent and past positions and training must be submitted. A complete bibliog- 
raphy of the nominee’s publications is required. A full explanation of the 
reasons for nominating the candidate must be given. 

The nominations submitted are to be reviewed by an anonymous com- 
mittee appointed by the president. The chairman of this committee will 
present the deliberations and decisions of said committee to the Executive 
Council in advance of the annual meeting. 

The award is to be called The American Goiter Association Award of 
Merit and shall be presented at the annual banquet. 

You are requested to send two copies of your nominations to this secre- 
tary, making certain the information required by the deed of gift is in- 
cluded. All nominations must be received not later than February 1, 1954. 

JoHn C. McCurntock, M.D., 
Recording and Corresponding Secretary 


1493 Washington Avenue, 
Albany 10, N. Y. 
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BNORMALITIES: see also Congenital anoma- 
lies; Familial; and under various endo- 
crine disorders 

—— “post-natal malformation” of limb in 

the rat, by topical treatment with 
hydrocortisone, 838t 

—— sexual; diagnosis of, 369* 

ABSORPTION: see substance involved 
ABSTRACTS of papers presented at the 35th 
Annual Meeting of the Endocrine Soci- 
ety, New York, N. Y., May 1953, 
832+ 
AcNE: see Skin 
ACROMEGALY: see Pituitary disorders 
ACTH: see Pituitary preparations, adreno- 
corticotropic hormone (ACTH) 
Appison’s Disease: see also Adrenal dis- 
orders; Steroids 
—— acute adrenal insufficiency; water & 
salt metabolism in, 841f 
—— and hypoparathyroidism, 1264* 
—— blood ACTH in; effect of cortical hor- 
mone on, 891* 
blood in: see also Blood; and under 
various chemical elements 
—— carbohydrate metabolism in: see also 
Carbohydrate metabolism 
—— DCTMA in treatment of, 957* 
effect of corticosterone in, 841f 











effect of cortisone on urinary a- 
ketolic steroids & electrolytes in, 
48* 


—— effect of epinephrine on metabolism 
of 17-OH-CS in, 629* 

—— electrolyte metabolism in: see also 
Electrolytes 

—— eosinophils in: see also Blood, cells 

—— epinephrine vs. norepinephrine; effect 
on eosinophils in, 1226* 

—— evaluation of norepinephrine in, 225* 

hypoglycemia in; sensitivity to insu- 

lin, 587* 

—— in juvenile diabetic; relation of 
eosinophil count to insulin dosage in, 
753* 

—— pigmentation; 
243* 

—— psychologic changes in, 1291* 
——rate of disappearance of infused 
amino acids from plasma in, 429* 
—— response to i.v. ACTH test in, 604*, 

614* 
—— steroid excretion pattern in, 1445* 





methods for study, 


ApDISON’s DISEASE (cont.) 
therapy: see also Adrenal prepara- 
tions; Questions & Answers 
—— totally adrenalect’d cancer patients 
maintained on cortisone & glycyr- 
rhizin; 17-KS in, 1064* 
urine in: see also Adrenal preparations 
& compounds; Steroids 
—— with eosinopenia, in a Negro, 791* 
ADENOMaAs: see also under organ involved 
—— multiglandular, endocrine, 20* 1129* 
ADRENALIN: see Adrenal preparations, epi- 











nephrine 
ADRENAL 
DISORDERS 
Addison’s disease: see Addison’s 
disease 
—— adrenocortical adenoma (Cush- 


ing’s) stimulated by ACTH, 870f 
adrenogenital syndrome, experi- 
mental, in the frog, 316* 
adrenogenital syndrome; quant. ef- 
fect of cortisone, progesterone, 
estrogen & p-HPP upon 17-KS ex- 
cretion in, 1109* 
—— Cushing’s syndrome: see Cushing’s 
syndrome 
—— hyperadrenocorticism; fractiona- 
tion of urinary estrogens in, 674* 
—— hyperplasia, bilateral, in infant fe- 
male pseudohermaphrodite, 783* 
—— hyperplasia, bilateral, with Cush- 
ing’s syndrome; the hypothalamus 
in, 884f 
—— hyperplasia, congenital 
treated with cortisone, 724* 
—— hyperplasia treated by cortisone; 
effect on the testes, 8347 
—— primary vs. secondary adrenocorti- 
sal insufficiency; response to i.v. 
ACTH, 614* 
—— sexual abnormalities; diagnosis of, 
369* 
—— therapy: see also Adrenal prepara- 
tions; Questions & Answers 
— tumors; 4 cases with increased 
urinary estrogens, 415* 
PHYSIOLOGY & PATHOLOGY 
—— (ACTH) adrenocorticotropic hor- 
mone: see Pituitary preparations 
—— adrenal vein blood, human; isola- 
tion of hydrocortisone & corti- 
costerone from 1546* 








(male), 
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ADRENAL (cont.) 
PHYSIOLOGY & PATHOLOGY (cont.) 

adrenals & diet; influence on hy- 

aluronidase spreading reaction, 

844t 

adrenals & hepatic phospholipid 

(labelled) metabolism, 871 

adrenals & starvation; influence on 

iron storage, 844+ 

—— adrenalect’d rats; influence of sex 

on excretion of acid load in, 8727 

adrenalectomy, unilateral, in treat- 

ment of prostatic cancer, 228*, 375* 

—— ascorbic acid content of, in study 
of blood ACTH, 891* 

—— cortex & the metabolic response to 
stress, 1555* 

cortex; androgen production by, 

838t 

—— cortical activity assessed by min- 
eral composition of thermal sweat, 
773* 

—— cortical function in man; relation 
of skin pigmentation to; bilat. ad- 
renalectomy), 243* 

—— critical function; measurement of, 
by i.v. ACTH, 614* 

—— cortical response to stress, 843t 

—— cortical secretions in relation to 
gonads of rats, 330* 

—— experimental adrenogenital 
drome in the frog, 316* 

—— function; effect of p-aminosalicylic 
acid on, 882T 

—— function, in case of pituitary & 
parathyroid adenomas, 1129* 

—— growth factor in, distinct from 
ACTH, 842+ 

—— hemiadrenalectomy, bilat.; remis- 
sion of Cushing’s syndrome after; 
hormone & electrolyte assays, 154* 

—— pituitary-thyroid-adrenal relation- 
ship; effect of cold on, 872f 

—— status in pituitary insufficiency fol- 
lowing skull fracture, 1283* 

—— weight & cholesterol cone. of; 
effect of injury & diet on, 874+ 

PREPARATIONS & COMPOUNDS 

ACTH-adrenal steroid response 

test; evaluation in children, 850+ 

—— adrenal steroids; effect on K ex- 
change in RBC, 872t 

—— adrenal steroids; intermediate, see 
Pregnenolone 

—— adrenal steroids of blood; bioassay 
of, 876f 

—— adrenalin (see separate category— 
epinephrine) 

—— adrenocortical steroid synthesis in 
vitro; effect of ACTH on, 848f 

















syn- 
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ADRENAL (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 
adrenocortical steroids; new meth- 
od for rapid chromatographic sep. 
& identif’n of, 1542* 








adrenosteroidal compounds; im- 
portance of liver in transformation 
of, 839T 


compound F & DCA; effects on or- 

ganic & inorganic metabolism in 

adrenalect’d monkey, 871f 

cortical hormone & the response to 

stress, 1555* 

cortical steroids; new method for 

rapid chromatographic identifica- 

tion of, 8477 . 

—— corticoids (see separate category) 

corticosteroids; effect of cortisone 

on excretion of, 48* 

corticosteroids in TSH-deficiency 

hypothyroidism, 795* 

corticosteroids; methods for deter- 

mination of, 1465* 

—— corticosteroids, urinary; 

patterns of, 875f 

corticosterone metabolism, 851 t 

—— corticosterone; physiologic effects 

of in man, 841f 

cortisone (see separate category) 

— DCA; effect on hemodynamics, 
electrolytes & steroid excretion in 
normal pregnancy, 1030* 

— DCA in rabbits; simulation of rab- 
bit ‘toxemia of pregnancy,’ 300* 

— DCTMaA in treatment of Addison’s 

disease, 957* 

effect of, see also Questions & 

Answers 

epinephrine (see separate category) 

—— Hydrocortisone & cortisone; isola- 
tion of from human adrenal vein 
blood, 1546* 

—— hydrocortisone; “post-natal mal- 
formation” of limb, by topical 
treatment with, in rat, 838 

—— 17-hydroxycorticosteroid 
tion, in assay of ACTH, 846f 

—— 17-hydroxycorticosteroids & 17- 
KS, urinary; clinical applic. of 
method employing §-glucuronidase 
hydrolysis, 1445* 

—— 17-hydroxycorticosteroids of blood 
& urine; effect of epinephrine on 
metabolism of, 629* 

—— 17-hydroxycorticosteroids of blood 
in pregnancy, 898* 

—— 17-hydroxycorticosteroids; re- 
sponse to i.v. ACTH test, 704* 
—— 17,21-hydroxycorticosteroids in 

plasma, 1280* 




















quant. 














excre- 
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ADRENAL (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 

—— 17-ketosteroids: see Steroids, 17- 

KS 
—— steroids; comparison of i.v., i.m. & 
oral administration, 993* 

—— steroids, urinary; analysis of, fol- 
lowing glucuronidase hydrolysis, 
911*, 928* 
steroids: see also Steroids 
Corticoids 

—— and dehydroisoandrosterone in 4 
cases of adrenal tumor, 415* 

—— and related steroids; absorption 
of, from implants in g. pig, 1201* 

—— bioassay of, by means of thymus 
wt. response in weanling rats, 
845t 

—— (chemical), & salt-retaining fac- 
tor in nephrosis; effect of ACTH, 
1157* 

effect of ACTH on, in hypo-ovarian 
states, 181* 

—— effect of ascorbic acid and/or I[- 
cystine on, 436* 

—— in Cushing’s syndrome; effect of 
bilat. hemiadrenelectomy, 154* 

—— in Cushing’s syndrome; effect of 
pituitary electrocoag. on, 1101* 

——in infant female pseudoher- 
maphrodite, 783* 

—— in standardization of ACTH, 
165* 

—— in study of adrenocortical func- 
tion in nephrotic syndrome, 1169* 

—— renal excretion of; relation to 
variations in glomerular filtration 
rate, 842+ 

Cortisone (Compound E) 

— acetate & glycyrrhizin-main- 
tained totally adrenalect’d cancer 
patients; 17-KS in, 1064* 

—— acetate; conversion of to other 
alpha-ketolic steroids, 48* 

—— action of; influence of stress on, 
843t 

—and ACTH; effect on EEG, 

1070* 

and ACTH therapy of acute 

nonsupp. thyroiditis, 1332* 

—— and compound F; effect on ex- 
cretion of 17-KS & 17-OH-CS, 
1445* 

—— and compound F, plus epineph- 
rine; effect on blood 17-OH-CS, 
629* 

—— and DCA; effect on renal & thy- 

roidal metabolism of iodine, 853T 

and DCA; effect on thyroidal 

I'3! uptake, 712* 




















ADRENAL (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
Cortisone (cont.) 





, compound F & ACTH; differ- 

ences in effect of, on thyroid, 878+ 

conversion of to compound F, 

1125* 

—— diabetes; role of insulin in adap- 

tation, 863f 

effect, in rare dwarfism, 283* 

effect on action of insulin follow- 

ing total pancreatectomy, 862+ 

effect on CH metabolism, meas- 

ured by glucose assim. coeff., 865+ 

effect on circulating KL anti- 

body in acute hepatitis, 648* 

effect on excretion of dehydro- 

epiandrosterone in idiopathic hir- 

sutism, 1054* 

effect on fatty liver & kidney 

changes in choline-deficient rats, 

839T 

effect on gonads of rat, 330* 

effect on intracellular K & Na 

of rabbit leucocytes, 878+ 

—— effect on N balance & clinical 

state in the elderly, 534* 

effect on pattern of urinary es- 

trogens, 674* 

effect on serum TSH in thyroid- 

ect’d rats, 854f 

European symposium on, 628 

evaluation of, 120* 

fate & excretion of; 17-OH-CS in 

blood & urine, 849¢ 

in congenital adrenal hyper- 

plasia (male); effect on urinary 

17-KS, corticosteroids & estro- 

gens, 724* 

—— in thyroiditis, 857+ 

—— influence on pituitary-thyroid in- 

teraction in goitrous rats, 854t 

metabolism in perfused rat liver, 

848F - 

—— or hydrocortisone; effect of si- 
mult. administration of ACTH, 

869t 

oral, in treatment of Sjégren’s 

syndrome, 883+ 

—— quant. effect on 17-KS excretion 
in adrenogenital syndrome, 1109* 

—— suppression or urinary preg- 

nanediol by, in adrenocortical 

hyperplasia, 8477 

treated patients; rate of disap- 

pearance of infused amino acids 

from plasma of, 429* 















































Epinephrine 





effect of eosinophils in juvenile 
diabetics, 753* 
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ADRENAL (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
Epinephrine (cont.) 

—— effect on eosinophils, Na, K & 
17-KS in adrenalect’d patients, 
873T 

—— effect on 17-OH-CS of blood & 
urine, 629* 

—— effect on urinary pH & electro- 
lyte excretion, 1082* 

—— eosinopenic response to; effect 
of TEAB, 1122* 

—— inadequacy of, as _ activator 
of hypothalamic-pituitary-adren- 
al system, 123*, 125* 
norepinephrine; evaluation of 
hypertensive effects, 225* 

—— versus norepinephrine, in effect 
on eosinophils, 1226* 
with ACTH i.v.; 
eosinophils, 73* 
AaE: see also Infants; Children; Climacteric 
i aged people; metabolic effects of an- 
drostanol-178-one-3 in, 876+ 

—— elderly patients; influence of hor- 

mones on N balance & clinical state, 

534* 

—— elderly women; efficacy of TACE in, 

studied by vaginal smears, 258* 
ALDOLASE: see Enzymes 
ALLERGIsTs, American College of: see Ameri- 

can College of Allergists 
ALLO-PREGNANE-3(8),20(8)-DIOL used = as 
standard for determination of preg- 
nanediol, 465* 
AMENORRHEA: see Menstruation 
AMERICAN COLLEGE OF ALLERGISTS, 1953 
Annual Conclave, 488 
AMERICAN DIABETES ASSOCIATION 
Annual Meeting, New York, 1953; 
(one joint session with Endocrine 
Society) 
— abstracts of program papers, 864f 
— program, 485 
AMERICAN GERIATRICS SOCIETY 
1953 Annual Meeting; 
ments of, 488, 628 
AMERICAN GOITER ASSOCIATION 
ANNUAL MEETINGS 
—— May 1953, Chicago, IIl.; announce- 
ments of, 135, 240, 381, 488 
—— Apr-May 1954, Boston, 
announcements of, 1019, 
1302, 1441, 1563 
AWARDS 
— — Van Meter Prize for 1953 
— announcements of, 135, 240 
— essay winning prize, 1358* 
— recipients of prize & hon. men- 
tions, 1442 





effect on 











announce- 





Mass. ; 
1156, 
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AMERICAN GOITER ASSOCIATION (cont.) 


AWARDS (cont.) 

Van Meter Prize for 1954; announce- 

ments of, 1019, 1156, 1302, 1441, 

1563 
—— Award of Merit for 1954; an- 

nouncements of, 1302, 1441, 1564 
—— Awards for Meritorious Service; 
recipients of, 1444 

AMERICAN SOCIETY FOR STUDY OF STERILITY; 
award for research in infertility, 1444 

Amino Acips: see Protein 

AMINOSALICYLIC AcrpD; effect on thyroid & 
adrenal function, 882t 

Anasoutic Activity: see Protein; Androgens 

ANDROGENS: see also Testis; Steroids 

androstanol-178-one-3; effect of, in 

aged people 876}, and in agonadal 

obese male, 877T 

dehydroepiandrosterone excretion in 

idiopathic hirsutism; influence of cor- 

tisone, 1054* 

—— dehydroepiandrosterone, in study of 

corticosterone metabolism, 851f 

dehydroisoandrosterone, urinary; 

metabolic precursors of, 1140* 

effect of: see also Questions & 

Answers 

—— effect on lipids & lipoproteins of 
serum, 838 

—— effect on seminal fructose, 510* 

—— hypoandrogenic syndrome with nor- 
mal spermatogenesis, 128* 

—— in search for inhibitor of gonado- 
tropin, 739* 

—— methylandrostenediol; metabolism & 
clinical effects of, 189* 

—— methylandrostenediol; some meta- 
bolic & biochemical effects of, 704* 

—— methyltestosterone & progesterone, 
orally, in control of menometror- 
rhagia, 868+ 

—— production of, by human adrenal 
cortex, 838f 

-—— stimulation of: see Gonadotropins 

—— test for, using transplant of testis in 
rat, 330* 

—— testosterone; certain esters of; pro- 
longed anabolic activity of, 832+ 
—— testosterone; effect on thyroidal ['* 

uptake, 712* 
testosterone in treatment of pitui- 
tary failure 1283* 
—— testosterone; metabolic effects in pri- 
mary gonadal insufficiency, 1480* 
—— testosterone; metabolism of, by neo- 
plastic prostate, 948* 

—— testosterone propionate; failure to in- 
terfere with action of progesterone, 
203* 
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ANDROGENS (cont.) 

urinary; in luteoma of ovary, 903* 

ANNOUNCEMENTS: see Endocrine Society; and 
American College of Allergists, Ameri- 
can Diabetes Association, American 
Geriatrics Society, American Goiter 
Association, American Society for Study 
of Sterility, European Symposium on 
Cortisone, Laurentian Hormone Confer- 
ence, New York Academy of Medicine 

ANNUAL MEETINGs: see Announcements; and 
under same of Society 

ANSWERS: see Questions & Answers 

ANTIBODY, circulating; effect of ACTH & cor- 
tisone on, in acute hepatitis, 648* 

ANTIDIURETIC 

—— activity of serum in health & disease, 
64* 

—— hormone antagonism, 859t 
substance in human serum, 769* 
ANTIGOITROGENS: see Antithyroid drugs; 

Thyroid disorders 
AntTITHYROID Drugs: see also Mercaptoimi- 
dazole; Thiouracil; Thyroid disorders 

—— clinical experience with 2-carbethoxy- 

thio-1-methylglyoxaline, 1305* 
—— effect of previous treatment with, on 
serum PBI, following I'*!, 1358*, 1369* 
—— preoperatively; postoperative myxe- 
dema after use of, 95* 
ARTERIES: see Vascular system 
ARTHRITIS, rheumatoid 
—— and panhypopituitarism, 1118* 
—— comparison of various ACTH prep- 
arations in, 165* 
—— effect of iv. ACTH, with & without 
epinephrine, in, 73* 

—— effect of MAD in, 189* 
influence of large doses of K on ef- 
fects of ACTH in, 392* 

Ascorsic Acip: see Vitamin C 











ASSEMBLY, PosTGRADUATE, IN ENDOCRIN- 
oLocgy & METABOLISM: see Endocrine 
Society 


AutHorR INDEX to Volume 13, 1565 

AUTOTRANSPLANTS of human thyroid; fate of; 
I'3! tracer study, 1347* 

Awarps (including Fellowships): see Endo- 
crine Society, American Goiter Associa- 
tion, American Society for Study of 
Sterility 

Ayerst, McKenna & Harrison FELLOW- 
sup: see Endocrine Society, awards 

AzOOSPERMIA: see Sterility; testis 


ASAL METABOLISM 

—— effect of antithyroid drugs on: see 
Antithyroid drugs 

—-— effect of iodine preparations on: see 
Iodine; Thyroid disorders 
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BasaL METABOLISM (cont.) 
effect of thyroid substance on: see 
Thyroid preparations 
—— effect of thyroxine & triiodothyronine 
on O2 consumption in thyroidect’d 
rats, 880T 
——— in assay of /-triiodothyronine in myx- 
edema, 1341* 
—— in diagnosis of myxedema; dosage of 
thyroid, 95* 
—— in thyroid disorders: see Thyroid 
—— increased O2 consumption induced by 
thyroxine & by epinephrine; effect of 
Dibenzyline on, 853+ 
—— QO, utilization in vitro by tissues; effect 
of thyroxine & triiodothyronine on, 
851T t 
Beuavior: see Brain; Mental; Nervous sys- 
tem; and under effects of various endo- 
crines 
BILIRUBIN: see Pigment 
Boop: see also under constituent, or under 
disorder involved 

—— ACTH in, 891* (see also Pituitary 

preparations & compounds, ACTH) 

—— adrenal steroids in; bioassay of, 876+ 

(see also Adrenal preparations & com- 
pounds) 

—— antidiuretic substance in, 64*, 769* 
calcium: see Calcium; Electrolytes 
cells; see Blood, cells 
—— chloride: see Chloride; Electrolytes; 

Sodium 
—— cholesterol: see Cholesterol; Lipids 
electrolytes: see Electrolytes 
—— enzymes: see Enzymes 
—— eosinophils: see Blood, cells, eosino- 
phils 
—— estrogens: see Estrogens 














—— glucose: see Carbohydrate metab- 
olism; Diabetes; Insulin 
—— gonadotropin, chorionic: see Gon- 


adotropins; Pregnancy 

—— hemoglobin: effect of N** on, in study 
of pyrimidine metabolism, 1021* 

—— hemorrhage, postpartum; incidence 
of endocrine dysfunction following, 
884t 

—— 17-hydroxycorticosteroids, 898* see 
also Adrenal preparations & com- 
pounds) 

—— 17,21-hydroxycorticosteroids 1280* 

—— instrumentation for measuring I'*! 

in, 210* 

iodine: see Iodine 

—w— neutral 17-KS, 941* 

—— leukemia, in male child treated with 

ACTH; urinary adrenocorticosteroids, 

1542* 

lipids: see Lipids 
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Boop (cont.) 
—— phosphorus: see Phosphorus 
—— potassium: see Potassium; Electro- 
lytes 

pressure: see Vascular system 

—— progesterone: see Progesterone 

——— protein: see Nitrogen; Protein 

—— sugar: see Carbohydrate metabolism; 
Diabetes; Insulin 

—— TSH in: see Pituitary, preparations & 
compounds, TSH 

—— vessels: see Vascular system 

—— vitamin A level during menstrual 
cycle, 1192* 

CELLS 

—— agranulocytosis following  treat- 
ment with  2-carbethoxythio-1- 
methylglyoxaline, 1305* 

—— leucocytes; effect of cortisone on 
intracellular K & Na of, 878+ 

—— of peritoneal fluid: effect of endo- 
crines on, 850T 

— RBC; exchange of K in; effect of 
ACTH & adrenal steroids on, 8727 

Eosinophils 

—— and other leucocytes; effect of 
epinephrine on, 629* 

—— effect of ACTH & epinephrine 
on, after adrenalect’y, 873t 

—— effect of ACTH & epinephrine 
on, in TSH-deficiency hypothy- 
roidism, 795* 

—— effect of ACTH on, in hypo- 
ovarian states, 181* 

—— effect of ACTH plus epinephrine 

on, 73* 

effect of ingested protein & ty- 

rosine on, 1502* 

effect on, of K in association 

with ACTH, 392* 

eosinopenia in 

ease, 791* 

epinephrine vs. norepinephrine; 

comparison of effects on, 1226* 

—— in a case of pituitary & parathy- 
roid adenoma, 1129* 

—— in juvenile diabetics; effect of 
epinephrine, ACTH & hypogly- 
cemia on, 753* 

—— in rare dwarfism; effect of endo- 
crine therapy on, 283* 

—— in standardization of ACTH, 
165* 

—— in study of adrenocortical re- 
sponse to stress, 843t 

—— in study of effect of ACTH or 
cortisone on cire’g. KL antibody 
in hepatitis, 648* 

—— response to 











Addison’s dis- 








epinephrine «& 


ACTH; effect of TEAB on, 1122* 
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Buioop (cont.) 
CELLS (cont.) 
Eosinophils (cont.) 


response to i.v. ACTH test, 





604*, 614* 
Bopy 
—— fluids: see Blood; Peritoneal; Sweat; 
Urine 


—— growth & weight: see Children; Dwarf- 
ism; Infants; Nutrition; Pituitary, 
preparations & compounds, growth 
hormone 

—— temperature: see Temperature 

—— tissues: see Tissues; and under organ 
involved 

Bone: see also Calcium; Parathyroid; Phos- 
phorus 

—— decalcification, widespread, without 
renal involvement, in hyperparathy- 
roidism, 733* 

—— demineralization of spine in case of 
congenital testicular deficiency, 408* 

—— matrix, decalcified; effect of para- 
thyroid extract on, 860T 

—— osteoporosis of primary gonadal in- 
sufficiency, 1480* 

—— rickets; interaction of vitamin D & 
parathyroid hormone on renal excre- 
tion of P in, 271* 

Books REcEIVED: 136, 241, 751, 1020 
Brain: see also Mental; Nervous system 

—— EEG & mental changes in patients 
receiving cortisone & ACTH, 1070* 

—— skull fracture; ant. pituitary insuf- 
ficiency following, 1283* 

Breast: see also Menstruation; Ovary 

cancer; effect of MAD in, 704* 

—— cancer patients, totally adrenalect’d, 
maintained on cortisone & glycyrrhi- 
zin; 17-KS in, 1064* 

—— disorders of: see also Questions & 

Answers 

galactorrhea, 

FSH, 79* 

—— gynecomastia in 
489* 

—— gynecomastia in testicular deficiency, 
408*, 415* 

—— gynecomastia (male) & hyperthyroid- 

ism, 1126* 

hormones required for development & 

function of, 836f 








amenorrhea & low 


‘fertile eunuch,” 





Cc" see Radioactive 
CABBAGE, as cause of endemic goiter, 
882+ 
Cauctum: see also Bone; Electrolytes; Para- 
thyroid 
—— hypercalciuria, idiopathic, 860T 
—— low renal threshold for, in hypopara- 
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CatciuM (cont.) 
thyroidism & Addison’s disease, 1264* 

—— metabolism in boy & girl with pri- 
mary gonadal insufficiency, 1480* 

—— metabolism in refractory case of hy- 
poparathyroidism, 519* 

——of serum in hyperparathyroidism 
with spontaneous remission, 997* 

—— of serum, in 2 unusual cases of hyper- 
parathyroidism, 733* 

—— salts i.v.; response to, in parathyroid 

disease & in normal subjects, 1* 
tolerance test, in endocrine disorders, 
861t 

CANCER: see also under organ involved 

—— hemangioendothelioma of thyroid, 
801* 

—— of the thyroid; relation to I ther- 
apy, 548* 

—— of the thyroid: see also Thyroid dis- 
orders 

—— prostatic; endocrine therapy of, 228%, 
375*, 383* 

—— relation to estrogen therapy, 1428* 

2-CARBETHOXYTHIO-1-M ETHYLGLYOXALINE 
(Neomercazole®); a new antithyroid 
drug; clinical experience with (toxicity), 
1305* 

CARBOHYDRATE METABOLISM: see also Dia- 
betes; Insulin; Pancreas 

—— and growth hormone, 864f 

—— effect of compound F & DCA on, in 
adrenalect’d monkey, 871t 

—— effect of cortisone on, measured by 
glucose assimilation coefficient, 865T 

—— fructose, seminal, in hypogonadism 
with spermatogenesis; effect of andro- 
gen on, 510* 

—— fructose vs. glucose in initial treat- 
ment of experimental diabetic aci- 
dosis, 8667 

—— glucose & fructose, labelled; utiliza- 
tion by liver slices of diabetic rats, 
862t 

—— glucose, fructose & invert sugar; com- 
parison of utilization & excretion of, 
658* 

—— hypoglycemia, chronic, with dwarf- 
ism & convulsions; effect of ACTH, 
cortisone & thyroid in, 283* 

—— hypoglycemia; medical aspects of, 
587* 

—— hypoglycemia; response of eosino- 
phils to, in juvenile diabetics, 753* 

—— polysaccharides of serum; effect of 
parathyroid extract on, 860 

—— polysaccharides of serum in diabetes, 
866T 

CARBON: see 





Carbohydrate metabolism; 


Radioactive, carbon 
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Carcinoma: see also Cancer; and under organ 
involved 

adrenocorticosteroids in adrenal vein 

blood of patients with, 1546* 

—— of the thyroid, 1530* (see also Thy- 
roid disorders) 

CEREBROSPINAL F.Lurp: see Nervous system 

Cuick embryo thyroid; time at which I! 
collection begins, 88* 

CHILDREN: see also Growth; Infants; and 
under various endocrine disorders 

boy & girl; primary gonadal insuf- 

ficiency in, 1480* 

congenital disorders: see Congenital 

anomalies 

evaluation in, of standard ACTH-ad- 

renal steroid response test, 850T 

—— 5-year-old boy with interstitial-cell 
tumor of testis, 1248* 

—— interaction of vitamin D & parathy- 
roid hormone on renal excretion of 
phosphate in, 271* 

—— juvenile diabetics; effect of epineph- 
rine & ACTH on eosinophils in, 753* 

—— of diabetic fathers, 864f 

—— with nephrosis, or nephrotic syn- 
drome: see Kidney 

CHLORIDE: see also Electrolytes; Sodium 

isotonic sodium chloride infusion; ef- 

fect on ascorbic acid & SH of blood, 

662* 

—— metabolism in Addison’s disease: see 
Addison’s disease 

—— salt & DCA; effect in normal preg- 

nancy, 1030* 

salt, iodinated; report of 1952 WHO 

Conference on endemic goiter, 1270* 

salt; see also Sodium 

CHOLESTEROL: see also Lipids 

concentration of adrenal; effect of 

injury & diet on, 874+ 

effect of, on absorption rate of im- 

planted steroid pellets in g. pig, 1201* 

of plasma, in diagnosis of myxedema; 

effect. of thyroid, 95* 

——of serum in nephrotic syndrome; 
effect of ACTH, 1169* 

—— of serum in rabbits; effect of DCA on, 

300* 

of serum in rare dwarfism; effect of 

endocrine therapy on, 283* 

of serum, in study of human thyroid 

autotransplants, 1347* 

CHORIONIC GONADOTROPIN: see 
tropins: Pregnancy 

CHROMATOGRAPHY: see Methods 

CHROMOPHOBE ADENOMA: see Pituitary dis- 
orders 

C1rpa Awarp: see Endocrine Society 
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CLIMACTERIC: see also Estrogens; Menstrua- 
tion; Ovary 
—— aged women; effect of TACE in, 
studied by vaginal smears, 258* 
—— cyclopentylpropionate in 1279* 
—— evaluation of activity of various es- 
trogens in: see also Estrogens 
menopausal index, in clinical evalua- 
tion of estrogens, 688* 
—— menopause & castration; effect of 
ACTH in, 181* 
—— postmenopausal female; endometrial 
hyperplasia associated with ovarian 
Leydig-cell tumor in, 1254* 
therapy: see also Questions & Answers 
Curnics, TEACHING: see Teaching Clinics 
’ 
CoBALT; selective destruction of alpha cells 
of pancreatic islets by, 863 
Cop: see Temperature 
CommIrTTEx, Pusiications, of the Endocrine 
Society: see Endocrine Society 
Compounps B, E & F: see Adrenal prepara- 
tions & compounds 
CoNGENITAL ANOMALIES: see also Familial; 
, 
Hermaphrodism; and under various en- 
docrine disorders 
associated with primary hypogona- 
dism: see Ovary, disorders; Testis, dis- 
orders 
—— congenital adrenal hyperplasia: see 
Adrenal disorders 
congenital testicular deficiency, 408* 
Convutsions: see Nervous system 
Corticoips, CorticosTERoIps: see Adrenal 
preparations & compounds: Steroids 
CortTIsoNnE: see Adrenal preparations & com- 
pounds, cortisone 
Councit of the Endocrine Society: see Endo- 
crine Society 
CouRSES 
assembly, postgraduate, in endocri- 
nology & metabolism: see Endocrine 
Society 
graduate fortnight: see New York 
Acad. of Medicine 
CREATININE: see Nitrogen; Protein 
CRETINISM: see Thyroid disorders, hypo- 
thyroidism 
CrypTorcuipisM: see Testis, disorders 
CusHina’s SyNDROME: see also Adrenal dis- 
orders; Pituitary disorders 
—— adrenocortical adenoma as cause; 
stimulation of, by ACTH, 870 
—-—- blood ACTH in, 891* 
—w— due to bilat. adrenal hyperplasia; the 
hypothalamus in, 884f 
—— effect of high-fat diet on steroid ex- 
cretion in, 873f 
—— quant. patterns of urinary corti- 
costeroids in, 8757 
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CusHINGs SYNDROME (cont.) 
—— remission of, after bilat. hemiadre- 
nalectomy; hormone & electrolyte as- 
says, 154* 
—— steroid excretion pattern in, 1445* 
—— therapy: see also Questions & An- 
swers 
—— treated by electrocoagulation of hy- 
pophysis, 1101* 
l-CystTINE: see Protein 


DDEBYPROISOANDROSTERONE: see Andro- 
gens 

DESOXYCORTICOSTERONE (DCA): see Ad- 
renal preparations & compounds 

DiasBetes Me .uitus: see also Carbohydrate 
metabolism; Insulin; Pancreas 

—— American Diabetes Association: see 
American Diabetes Association 

—— diabetic rat liver slices; utilization of 
labelled glucose & fructose by, 8627 

—— diabetics, juvenile (1 with Addison’s 
disease) ; changes in eosinophils in re- 
sponse to epinephrine, ACTH & hy- 
poglycemia, 753* 

—— effect of cortisone on, in adrenogeni- 
tal: syndrome, 1109* 

—— experimental acidosis; effect of fruc- 
tose vs. glucose in initial treatment of, 
866 

—— glucose tolerance test: see also Car- 

bohydrate metabolism 

in Negress with TSH-deficiency hy- 

pothyroidism, 795* 

—— interpretation of, in light of its 
pathology (Banting memorial lec- 
ture) (no abstract), 865 

—— serum polysaccharides in; relation of 
degen. vascular disease to, 866T 

—— spontaneous, in dogs (no abstract), 
867 

—— steroid; role of insulin in adaptation 
to cortisone, 863+ 

—— sugar tolerance test: see also Carbo- 
hydrate metabolism 

—— the prediabetic father, 864f 

—— therapy: see also Questions & An- 
swers 

D1BENzYLINE: effect on the increased O2 con- 
sumption induced by thyroxine & by 
epinephrine, 853t 

Diet: see Nutrition; Vitamins 

DIETHYLSTILBESTROL: see Estrogens 

DIHYDROTACHYSTEROL; refractoriness to, in 
hypoparathyroidism, 519* 

DiPHTHERIA toxoid; effect of ACTH & cor- 
tisone on cire’g antibody produced by, 
648* 

Divuresis: see Antidiuretic; Kidney; Water 
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DwarrFism: see also Growth; Syndromes; and 
under various endocrine disorders 

—— effect of cryst. growth hormone in, 
865T 

—— pituitary: see Pituitary disorders 

—— primordial, with pancytopenic hyper- 
splenism in 2 siblings, 883T 

—— rare, with chronic hypoglycemia & 
convulsions; effect of ACTH, corti- 
sone & thyroid in, 283* 

—— therapy: see also Questions & An- 
swers 


CLAMPSIA: see Pregnancy 
Epema: see Electrolytes; Water 
Epiror, Letrrers To: see Letters to the 
Editor 
EprrortaL Boarp & Eprtor of the Journal: 
see Endocrine Society 
EDITORIALS, 120*, 231*, 375*, 473*, 614%, 
739*, 818*, 1009*, 1140*, 1291*, 1428*, 
1555* 
Evastic fibers: see Tissues 
ELECTROCARDIOGRAM: see Heart 
ELECTROCOAGULATION 
—— epilation by electrocoagulation, 451* 
—— of hypophysis, in treatment of Cush- 
ing’s syndrome, 1101* 
ELECTROENCEPHALOGRAM (EEG): see Brain 
ELEcTROLYTEs: see also under specific chemi- 
cal element involved; and under various 
endocrine glands 
as influenced by large doses of K ip 
association with ACTH, 392* 
—— balance, following treatment with 
DCTMA in Addison’s disease, 957* 
balance, in normal pregnancy; effect 
of DCA on, 1030* 
—— effect of ACTH & cortisone on, in 
Addison’s & other diseases, 48* 
effect of ACTH & epinephrine on, 
after adrenalectomy, 873T 
—— effect of ACTH on in hypo-ovarian 
states, 181* 
—— effect of compound F & DCA on, in 
adrenalect’d monkey, 871f 
—— effect of methylandrostenediol on, 
189* 
—— excretion of, & urinary pH; effect of 
epinephrine on, 1082* 
—— in Cushing’s syndrome treated by 
bilat. hemiadrenalectomy, 154* 
—— in hypoparathyroidism with Addi- 
son’s disease, 1264* 
—— in primary gonadal insufficiency in 
boy & girl, 1480* 
—— K & Na, intracellular, of rabbit leuco- 
cytes; effect of cortisone on, 878 
—— metabolism of, in nephrotic syn- 











drome; effect of ACTH, 1169* 
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ELECTROLYTES (cont.) 

of serum in rabbits; effect of DCA on, 

300* 

—— of thermal sweat, 773* 

ENDOCRINE: see also Androgens; Estrogens; 
Gonadotropins; Hormones; Progester- 
one; Steroids; and under various endo- 
crine glands 

——— adenomas, multiple, 20*, 1129* 
disorders; calcium tolerance test in, 
861T 

effects on blood cells, studies in peri- 

toneal fluid, 850f 

—— endocrines: see 
Answers 

—— manifestations of hypothalamic dis- 

ease, 858T 

research; pitfalls of, 231* 

—— review (medical aspects of hypogly- 
cemia, 587* 
—— Society: see Endocrine Society 
—— therapy of prostatic cancer, 228%, 
375*, 383* 
ENDOCRINE SOCIETY 
ABSTRACTS 

of papers presented at 35th Annual 

Meeting (1953), New York, N. Y., 

832t 

ANNUAL MEETINGS 

Thirty-fifth, New York, N. Y., May 

1953 

announcements of, 132, 237, 381, 

480, 627 

— program of (last session, joint, 
with Am. Diabetes A.), 481 

— abstracts of papers on program, 
832+ 

—— Thirty-sizth, San Francisco, Cali- 

fornia, June 1954 

— announcements of, 1015, 1155, 
1299, 1438, 1560 

AWARDS & FELLOWSHIPS (Ciba award; 
Squibb award; Ayerst, McKenna & 
Harrison fellowship; Schering fellow- 
ship) 

for 1953 

— announcements of, 133, 238 

— recipients of, 1016 

for 1954 

— announcements of, 1300, 1561 

EDITORIALS: see Editorials 

FELLOWSHIPS: see Endocrine 
awards 

JOURNAL OF CLINICAL ENDOCRINOLOGY & 
METABOLISM: see Journal 

LETTERS TO THE EDITOR: see Letters to the 
Editor 

OFFICERS: COUNCIL: PUBLICATIONS COM- 
MITTEE: EDITORIAL BOARD & EDITOR 

for 1952-53: see general informa- 











also Questions & 




















Society, 

















December, 1953 


ENDOCRINE SocIEty (cont.) 

tion pages, front ad. section, Jan.— 

June issues 

for 1953-54: 

issues 

POSTGRADUATE ASSEMBLY IN 
OLOGY & METABOLISM 

—— Fifth, Miami, Fla., Nov. 1952 
— answers to questions submitted 

at: see Questions & Answers 

—— Sixth (with University of Minne- 
sota Medical School), Minneapolis, 
Minn., Sept.—Oct. 1953 
— announcements of, 

1155 
— program of, 887 
- ENDOCRINOLOGY: see also Endocrine Society; 
Endocrine 

—— courses in: see Courses; and Ques- 
tions & Answers 

—— fellowships & awards in: see Endo- 
crine Society; American Goiter Assoc. ; 
American Society Study Sterility 

—— Journal of Clinical Endocrinology & 
Metabolism: see Journal 

ENDOMETRIUM: see Menstruation; Uterus 
ENZYMES 

—— aldolase of serum in prostatic cancer, 
and of prostate after orchiectomy, 
383* 

—— enzymatic interaction in vitro be- 
tween prostatic neoplasms «& testo- 
sterone, 948* 

—— $-glucuronidase hydrolysis; chemical 
method for 17-OH-CS & 17-KS in 
urine, following, 911* 

—— hyaluronidase spreading reaction; in- 
fluence of diet & adrenals on, in rat, 
844+ - 

—— lactic dehydrogenase-DPNH oxidase 
system; effect of progesterone on, 
835t 

—— phosphatase (alk.) of serum; effect of 
MAD on, 704* 

—— phosphatase (alk.) of serum in male 
primary gonadal insufficiency; effect 
of testosterone on, 1480* 

KostNopuits: see Blood, cells 

EPILATION by electrocoagulation, 451* 

EPINEPHRINE: see Adrenal preparations & 
compounds, epinephrine 

EpIPHYSES: see Bone 

Essay winning Van Meter Prize: see Ameri- 
can Goiter Association 

JSTRADIOL: EstRIN: Estriou: see Estrogens 

EstroGENs: see also Climacteric; Gonado- 
tropins; Hermaphrodism; Hormones; 





see Ibid., July—Dec. 


ENDOCRIN- 


886, 1015 


Menstruation; Ovary; Pregnancy; Pro- 
gesterone; Sex; Steroids 


SUBJECT 





INDEX 1587 


ESTROGENS (cont.) 
—— activity of, in various urinary prep- 
arations, 845, 
—— and progesterone; effect on lipids & 
lipoproteins of serum, 838 

—— changes produced by, in human testes, 

867t 
—— diethylstilbestrol; biologic titration 
against activity of prostatic cancer; 
effect on serum aldolase, 383* 
—— effect on adrenals & sex differentia- 
tion in frog larvae, 316* 
—— effect on 17-KS & amenorrhea in 
adrenogenital syndrome; determina- 
tion of estragen in blood, 1109* 
—— effects of: see also Questions & 
Answers 
estradiol 
1279* 
—— estradiol; effect on thyroidal I'*! up- 
take, 712* 

—— £B-estradiol; metabolism of, in man, 
874f 

—— estrogen mixtures; quant. fluorom- 

etry of, 877T 

estrone, isotopic; metabolism of, in 

pregnancy, 847f 

ethinyl estradiol in treatment of acne 

«& hirsutism, 809* 

—— in inhibition of action of progesterone, 

203* 

in search for inhibitor of gonado- 

tropin, 739* ‘ 

—— in therapy of prostatic cancer, 228*, 
375*, 383* 

—— jin treatment of primary 
insufficiency, 1480,* 1551* 

—— inhibition by, of “compensatory” 
renal hypertrophy in rat, 8377 

—— insufficiency of, associated with galac- 
torrhea & low FSH, 79* 

—— pituitary-inhibiting action; augmen- 
tor of, 835+ 

—— pretreatment; effect of, on amino acid 
incorporation, 8367 

—— production of, by ovarian tumor com- 
posed of testicular cell types, 1254* 

—— steroidal & nonsteroidal; clinical 
evaluation of, by menopausal & 
amenorrheal indices, 688* 

—— stilbestrol, monobenzy] ether of; ac- 
tivity of, 730* 

—— studies on colorimetric estimation of, 
875t 

—— Tacks; efficacy of, 258* 

—— Tace; “human assay”’ of, 688* 

—— therapy in gynecology, 1428* 

urinary; fractionation of, by counter- 

current distribution in hyperadreno- 

corticism, 674*, 846T 


cyclopentylpropionate, 














ovarian 
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YSTROGENS (cont.) 

urinary; in boy with congenital ad- 

renal hyperplasia; effect of cortisone, 

724* 

—— urinary; in luteoma of ovary, 903* 

—— urinary; in woman with stigmata of 

Turner’s syndrome & reg. menstrual 

rhythm, 1548* 

urinary increased in 4 cases of ad- 

renal tumor, 415* 

EstrONeE: see Estrogens 

EunucuismM, Eunucnorptsm: see Testis, dis- 
orders; Androgens; Pituitary, disorders 

EvuRopEAN Symposium on Cortisone; Univ. 
of Studies, (Milan) Societa Italiana di 
Reumatologia, 628 

ExopuTHaALmic Gorrer: see Thyroid dis- 
orders, hyperthyroidism 

EXOPHTHALMOs: see Eyes; and Thyroid dis- 
orders 

Eyes 

—— intraocular pituitary transplants in 
mice; control of TSH in, 855f 

—— effect of I on, 107* 

Exophthalmos 

etiology, 457* 

—— malignant, and postop. hypothy- 
roidism, complicating Graves’ dis- 
ase, 1132* 

—— malignant; treatment of, by x-ray 
of pituitary, 1090* 

—— of Graves’ disease, 818* 

—— treatment of: see also Questions & 
Answers 











AMILIAL 

—— incidence of thyroid disease, 881 tf 

—— primordial dwarfism, 883 

—— rare dwarfism in siblings, 283* 
Fat: see also Cholesterol; Diet; Lipids 

—— fatty changes in choline-deficient 
rats; effect of cortisone on, 839T 
high-fat diet; effect on steroid ex- 
cretion in Cushing’s syndrome, 873t 

FELLOWsuIPs: see Awards 

Fertiuity: see Sterility; Ovary; Pregnancy; 
Testis 

FLuorometry: see Methods 

FOLLICLE-STIMULATING HorMONE (FSH): see 
Gonadotropins; Pituitary 

Fracture of skull; pituitary insufficiency 
following, 1283* 

Froa; experimental adrenogenital syndrome 
in, 316* 

FROHLICH’s SYNDROME: see associated with 
Ovarian, Pituitary & Testicular dis- 
orders 

Fructose: see Carbohydrate metabolism 

FSH: see Gonadotropins; Pituitary 
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ASTROINTESTINAL 

disorders, in case of hypoparathy- 
roidism with Addison’s disease, 1264* 

—— peptic ulcer associated with hyper- 

parathyroidism, 997* 

GERIATRICS 

American Society: see 

Geriatrics Society 

old age: see Age; Climacteric 

GuiucosEe: see Carbohydrate metabolism: 

Diabetes; Insulin 
GLUCURONIDASE: see Enzymes 





American 








GLYCOGEN: see Carbohydrate metabolism; 
Liver 

GuycosurRiA: see Carbohydrate metabolism; 
Diabetes 


GLYCYRRHIZIN, in maintenance of totally ad- 
renalect’d cancer patients; effect on 
17-KS, 1064* 

Gorter: see also Thyroid disorders 

American Association: see American 

Goiter Association 

Go1tTRoGENs: see Antithyroid drugs; Thyroid 
disorders 

Gonaportropins: see also Pituitary prepara- 
tions & compounds; Pregnancy 

—— activity of, in various urinary prepa- 
rations, 845t¢ 

—— chorionic, in pregnancy: see Preg- 
nancy 

—— chorionic; influence on ovarian hilus 

cells, 139* 

effects of: see also Questions & An- 

swers 

—— FSH in Cushing’s syndrome treated 
by bilat. hemiadrenalectomy, 154* 

—— FSH in hyperadrenocorticism, 674* 

—— FSH in hypoandrogenic syndrome 
with normal spermatogenesis, 128* 

—— in congenital testicular deficiency, 
408* 

—— in 4 cases of adrenal tumor, 415* 

—— in TSH-deficiency hypothyroidism, 
795* 

—— in woman with stigmata of Turner’s 
syndrome & reg. menstrual rhythm, 
1548* 

—— inhibiting effect of augmentor from 
pregnant-mare urine, 835+ 

—— inhibitor of; need for 739* 

—— injections of, in immature mice; his- 
tologic response of gonads to, 834T 

—— normal FSH in “fertile eunuchs’’; re- 
sponse to CG therapy, 489* 

—— pituitary (hog) and subsequent anti- 
hormone; effect on ovarian function, 
834t 

—— urinary, in boy with congen. adrenal 
hyperplasia, 724* 
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GONADOTROPINS (cont.) 
—— urinary, in pregnancy, 837t 
—— urinary, in primary gonadal in- 
sufficiency in boy & girl, 1480* 
—— urinary, in primary ovarian failure, 
1551* 

*—— urinary, in syndrome of estrogenic in- 
sufficiency & galactorrhea, 79* 
Gonaps: see also Androgens; Estrogens; 

Gonadotropins; Hermaphrodism; Ovary; 
Sex; Testis 
—— experimental adrenogenital syndrome 
in the frog, 316* 
—— in the rat; relation of adrenocortical 
secretions to, 330* 
—— of immature mice; histologic response 
of, to injected gonadotropins, 834 
—— treatment of disorders of: see under 
specific endocrine gland; and Ques- 
tions & Answers 
Graves’ DisxEAsE: see Thyroid disorders, hy- 
perthyroidism 
GrowTH: see also Abnormalities; Children; 
Dwarfism; and under various endocrine 
glands 
—— factor, adrenal, distinct from ACTH, 
842+ 
—— hormone: see Pituitary preparations 
& compounds; and Questions & An- 
swers 
GYNECOLOGY: see Ovary, disorders; Men- 
struation 
GYNECOMASTIA: see Breast 


AIR: see also associated with Adrenal dis- 
orders; Cushing’s syndrome; Hermaph- 
rodism; Virilism 

HIRSUTISM 

and acne; ethinyl estradiol therapy 

for, 809* 

——-; effect of methylandrostenediol in, 
189* 

——; epilation by 
451* 

——, idiopathic; urinary dehydroepi- 
androsterone in; influence of corti- 
sone, 1054* 





electrocoagulation, 


HEART 
—— cardiac edema; antidiuretic activity 
of serum in, 64* 

—— ECG in hypothyroidism, 1422* 
effect of DCA & salt on, in rabbits, 
300* 

HeMorRRHAGE: see Blood 
HeErReEpITARY: see Congenital; Familial 
HerRMAPHRODISM: see also Adrenal disorders; 
Ovary; Testis 
—— difficulties in clinical management of, 


883 
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HERMAPHRODISM (cont.) 
—— pseudohermaphrodism, female; diag- 
nosis of, 369* 
—— pseudohermaphrodism, female; 2 un- 
usual cases, 783* 
Hirsutism: see Hair 
Hooxer-Forsss test for progesterone in un- 
treated blood; validity of, 203* 
HorMonss: see also Androgens; Estrogens; 
Gonadotropins; Progesterone; Steroids; 
and under various endocrine glands 

—— assay of; valuable in selected cases of 

sterility, 869T 

—— conference on: see Laurentian Hor- 

mone Conference 

—— effects of: see also Questions & An- 

swers 

—— required for development & function 

of mammary gland, 836T 

——., steroid; relation to acne & hirsutism, 

809* 
——., steroid: see also Steroids 
HYALURONIDASE: see Enzymes 
HypRrocortIsongE;17-HyDROXYCORTICOSTER- 
ONE: see Adrenal preparations & com- 
pounds 

p-HyDROXYPROPIOPHENONE; effect on 17-KS 
& amenorrhea in adrenogenital syn- 
drome, 1109* 

HypreRGLYCEMIA: see Carbohydrate metabo- 
lism; Diabetes 

HYPERTENSION: see Vascular system 

HypertuHyrorpism: see Thyroid disorders 

Hypertricuosis: see Hair 

HyYPOANDROGENIC SYNDROME: see Androgens; 
Testis 

HypoGENITALIsmM: see Hermaphrodism; Men- 
struation; Ovary; Pituitary; Sterility; 
Testis 

HypoGiycemMia: see Carbohydrate metabo- 
lism; Diabetes; Insulin 

HypoaonapisMm: see Hermaphrodism; Men- 
struation; Ovary; Pituitary; Sterility; 
Testis 

HyporrruiraRrism: see Pituitary disorders 

HYPOTHALAMUS 

—— disease of; endocrine manifestations, 

858t 

—— fractionation of, for pituitary-stimu- 

lating activity, 8597 
—— hypothalamic-pituitary-adrenal sys- 
tem; inadequacy of epinephrine as 
activator of, 123*, 125* 
—— in Cushing’s syndrome due to bilat. 
adrenal hyperplasia, 884 
Hyroruyrorpism: see Thyroid disorders 


MPOTENCE: see Androgens; Sterility; Testis 
INDEX TO VoLUME 13 (1953) 
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INDEX (cont.) 
author, 1565 
—— subject, 1578 
INFANTS: see also Congenital abnormalities; 
Children; Pregnancy 
—— of hypoparathyroid mother refrac- 
tory to antitetanic therapy, 519* 
—— two unusual cases of female pseudo- 
hermaphrodism in, 783* 
INFECTION: see Stress 
INFERTILITY: see Sterility 
InsuRy: see Stress 
INSULIN: see also Carbohydrate metabolism; 
Diabetes; Pancreas 
effect of cortisone on action of, follow- 
ing total pancreatectomy, 862t 
—— effect on N balance in the elderly, 
534* 
—— hypoglycemia, 587* 
—— role of, in adaptation to cortisone in 
steroid diabetes, 863 
therapy: see also Questions & Answers 
INSTRUMENTATION for thyroid measurement, 
210* 
INVERT SuGar: see Carbohydrate metabolism 
IoptNneE: see also Thyroid; Antithyroid drugs; 
Thiouracil 
—— and endemic goiter; report of 1952 
WHO Conference on, 1270* 
—— and thyroid in treatment of exoph- 
thalmos of Graves’ disease, 818* 
—— in blood; various compounds of: see 
also Thyroid preparations & com- 
pounds 
—— in relation to evolution of nodular 
goiter, 1232* 
—— in treatment of simple goiter, 1312* 
—— iodothiouracil: see Thiouracil 
—— metabolism: see also Questions & An- 
swers 
—— PBI & urinary excretion, in assay of 
l-triiodothyronine in myxedema, 
1341* 
—— PBI; determination of, by dry-ashing 
method, 444* 
—— PBI in case of myxedema with goiter; 
effect of thyroid, 469* 
—— PBI in diagnosis of hypothyroidism, 
1422* 
—— PBI in thyrotoxicosis; effect of I'*! on, 
548* 
—— PBI, pre- & post-op., in study of hu- 
man thyroid autotransplants, 1357* 
—— radioactive: see separate category 
—— SPI, in study of thyroiditis treated 
with ACTH or cortisone, 1332* 
—— stable; uptake of vs. serum PBI, in 
thyroid disease, 1358* 
unique serum I component in thy- 
roid cancer, 852 














IODINE (cont.) 
Radioactive 


and TSH; effect of, on thyroid 

cancer metastases during thyroid 

medication, 1391* 

—— behavior cycles produced in rats 
by, 857f 

—— blood level as guide to therapy 
with, 1369* 

—— collection of, by chick embryo 

thyroid; effect of TSH, 88* 

effect in TSH-deficient hypothy- 

roidism, 795* 

—— functional & histologic effects of, 
on human thyroid, 548* 

—— high PBI!*! in blood in myxedema 
989* 

—— in study of thyroid uptake vs. 
PBI, 1358* 

—— in study of TSH secretion in intra- 
ocular pituitary transplants, 855t 

—— in study of evolution of nodular 

goiter, 1232* 

in the thyroid; instrumentation for 

measurement of, 210* 

in treatment of hyperthyroidism; 

histologic lesions in thyroid follow- 

ing, 1513* 

in treatment of toxic goiter, 107* 

—— low uptake of, with high BMR, in 

case of adrenal tumor, 415* 

metabolism of; effects of altered 

thyroid function on, 880+ 

one-hour uptake of oral dose, in 

diagnosis of hyperthyroidism, 221* 

renal & thyroidal metabolism of; 

effect of cortisone & DCA on, 853t 

—— serum concentrations of, in diag- 

nostic tracer studies, 980* 

tracer, in study of hypoparathy- 

roidism & Addison’s disease, 1264* 

—— tracer study of fate of human thy- 

roid autotransplants, 1347* 

uptake by carcinoma of thyroid; 

128 cases, 1378* 

uptake; effect of adrenal & gonadal 

steroids on, 712* 

——- uptake in case of myxedema with 
goiter; effect of thyroid therapy, 
469* 

—— uptake in hypothyroidism, 1422* 
— uptake in pituitary insufficiency 
following skull fracture, 1283* 
—— uptake, in study of simple goiter 

treated with thyroid, 1312* 
—— uptake, in thyroiditis treated with 
ACTH or cortisone, 1332* 



































IoDOTHIOURACIL: see Thiouracil 
Iron storage; influence of starvation & ad- 


renal upon, 844f 
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IRRADIATION: see Radioactive; Roentgen-ray 
IrruMIL (iodothiouracil): see Thiouracil 


OURNAL OF CLINICAL ENDOCRINOLOGY & 
METABOLISM 
—— announcement of new sections added, 
137 
—— Editorial Board, Editor, Publications 
Committee: see Endocrine Society 
Editorials: see Editorials 
—— Index, year 1953 (vol. 13) 
— author, 1565 
— subject, 1578 
Letters to the Editor: see Letters to 
the Editor 
—— Table of contents, year 1953 (vol. 
13), i—Dec. 
JUVENILE: see Children 








ETOSTEROIDS & 17-KETOSTEROIDS: see 
Steroids 

‘KIDNEY: see also Urine 

adrenocortical steroids & renal func- 

tion in Addison’s dis. studied via 

amino acid metabolism, 429* 

—— diuresis: see also Antidiuretic; Water 

—— dysfunction associated with idio- 

pathic hypercalciuria, 860T 

effect of DCA & salt on, in rabbits, 

300* 

effect of DCA on, in pregnancy, 

1030* 

—— effect on disappearance of proges- 
terone from blood, 849f 

—— nephrosis; chemical corticoids, salt- 
retaining factor & effect of ACTH, 
1157* 

—— nephrotic syndrome; adrenocortical 
function in, 1169* 

—— relationship of renal excretion of 
adrenocorticoids to variations in glom. 
filt. rate, 8427 

—— renal & thyroid clearances, following 
['31, 1358* 

—— renal excretion of phosphate; inter- 
action of vitamin D & parathyroid 
hormone on, 271* 

—— renal function in hyperparathyroid- 
ism with spont. remission, 997* 

—— renal hypertrophy, “compensatory”; 
inhibition of, by estrogen in the rat, 
837 T 











AHEY, FRANK H., Obituary, 1434 
LAURENTIAN 
program, 382 
LETTERS TO THE EpiTor, 123*, 125*, 128%, 
225*, 465*, 730*, 809*, 989*, 993*, 1122*, 
1125*, 1126*, 1128*, 1129*, 1279*, 1280*, 
1542*, 1544*, 1546*, 1548* 


HORMONE CONFERENCE, 
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LEUKEMIA: see Blood 
LreypiG CELts: see Ovary; Testis 
Lipips: see also Cholesterol; Fat; Phosphorus 
—— and lipoproteins of serum; influence 
of sex hormones on, 838+ 
—— lipoproteins of serum in 
effect of DCA on, 300* 
LIVER 


rabbits; 





disease; antidiuretic activity of serum 
in, 64* 
effect of DCA & salt on, in rabbits, 
300* 
—— fatty changes in, in choline-deficient 
rats; effect of cortisone on, 839T 
—— hepatitis, acute; effect of ACTH & 
cortisone on cire’g KL antibody in, 
648* 
—— hepatogenic hypoglycemia, 587* 
—— homogenates; activity in transform- 
ing cortisone to compound F, 1125* 
—— importance of, in transformation of 
adrenosteroidal compounds, 839f 
—— perfused, of rat; cortisone metabolism 
in, 848+ 
—— phospholipid (labelled) 
of, and the adrenal, 871f 
—— role in metabolism of progesterone, 
1043* 
—— slices from diabetic rat; utilization of 
labelled glucose & fructose by, 862+ 
LuTEomMA: see Ovary, disorders 





metabolism 


ACROGENITOSOMIA Precox: see Adrenal 
disorders 
MAD (Methylandrostenediol): see Andro- 
gens 
MALNUTRITION: see Nutrition; Vitamins 
MEETINGs: see Announcements 
MENOPAUSE: see Climacteric 
MENSTRUATION: see also Climacteric; Estro- 
gens; Pregnancy; Progesterone; Ovary; 
Uterus 
amenorrhea; cervical mucus in; crys- 
tallization test, 974* 
amenorrhea due to primary ovarian 
failure; effect of estrogen, 1551* 
amenorrhea; effect of cortisone on, in 
adrenogenital syndrome, 1109* 











—— amenorrhea, galactorrhea & low 
FSH, 79* 
—— amenorrhea, primary; effect of 


ACTH in, 181* 
—— amenorrheal index, in clinical evalua- 
tion of estrogens, 688* 
endometrial hyperplasia, postmeno- 
pausal, associated with ovarian tumor 
containing Leydig cells, 1254* 
—— gynecology; estrogen therapy in, 
1428* 
—— menometrorrhagia; control by oral 
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MENSTRUATION (cont.) 
progesterone & methyltestosterone, 
868t 

—— menopause: see Climacteric 

—— menorrhagia; obscure uterine lesion 
as cause of, 813* 

—— menstrual cycle; serum vitamin A 
during, 1192* 

—— ovulation: see also Ovary; Proges- 
terone; Sterility 

—— ovulation time; transvaginal pelvi- 
oscopy, temp. curve & endomet. 
biopsy, 868T 

—— regular rhythm of, in woman with 
stigmata of Turner’s syndrome, 1548* 

—— therapy of: see also Questions & An- 
swers 

——- withdrawal bleeding in aged women 
after treatment with TACE (vag. 
smears), 258* 

MENTAL: see also Brain; Nervous system 

—— behavior cycles produced in rats by 
thyroidectomy, ['*! or sulfamerazine, 
857t 

—— psychiatric manifestations in hyper- 
parathyroidism with spont. remission 
997* 

—— psychologic changes in Addison’s dis- 
ease, 1291* 

—— psychosomatic aspects of thyrotoxi- 
cosis, 473* 

—— symptoms in Addison’s disease; ef- 
fect of treatment, 791* 

MERCAPTOIMIDAZOLE; critical evaluation of, 

in treatment of hyperthyroidism, 879f 
METHIMAZOLE: see Mercaptoimidazole 
Mertuops: see also Tests 

—— allo-pregnane-3(8),20(8)-diol as sub- 
stitute standard in determination of 
pregnanediol, 465* 

—— amperometric technique, 
for SH in blood, 662* 
—— bioassay of adrenocorticoids by thy- 

mus wt. response, 845f 

—— chemical, for 17-OH-CS & 17-KS in 
urine, following §-glucuronidase hy- 
drolysis, 911* 

—— colorimetric estimation of estrogens; 
studies on, 875f 

—— countercurrent distribution, for frac- 
tionation of urinary estrogens, 674* 

—— dry-ashing, for PBI, 444* 

—— for determination of formaldehydo- 
genic steroids by diffusion & by direct 
reaction, 1465* 

—-— for estimation of plasma neutral 17- 
KS, 941* 

—— for extraction & fractionation of ur. 
steroids following glucuronidase hy- 
drolysis, 928* 


modified, 
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METHODs (cont.) 
—— for fractionation of fluorometrically 
measured estrogens, 846 
—— for 17,21-hydroxycorticosteroids in 
plasma, 1280* 
—— for 17-KS in urine, 922* 
—— for neutral urinary steroids, 903* 
—— for potency of extravascular ACTH 
preparations, 846f 
—— for rapid chromatographic sep. & 
ident. of adrenocortical steroids, 1542* 
—— for simult. measurement of exchange- 
able Na & K spaces, 840T 
—— formulae for conversion of urinary 
smear to vaginal smear values, & vice 
versa, 263* 
—— 6-glucuronidase hydrolysis used in 
method for 17-OH-CS & 17-KS; clini- 
cal application, 1445* 
—— hydrolysis of 17-KS conjugates in 
urine, 1544* 
—— improved, for urinary 17-KS, 581* 
—— improvement in technique of epila- 
tion by electrocoagulation, 451* 
—— instrumentation for measurement of 
[31 jn thyroid & body fluids, 210* 
—— menopausal & amenorrheal indices 
for clinical evaluation of estrogens, 
688* 
—— microspectrophotometric technique 
for indentif’n of C-19 steroids, 877 Tf 
—— new; for rapid chromatographic 
identif’n of cortical steroids, 847+ 
-—— of administration compared: see un- 
der substance involved 
paper chromatography of pregnane- 
diol & related compounds, 1206* 
—— quant. fluorometry of estrogen mix- 
tures, 877T 
—— reflectance spectr photometry for 
study of skin pigmentation, 243* 
—— separation of 17-KS in 24-hour urine, 
568* 
—— simplified technique for diagnosis of 
hyperthyroidism (l-hour uptake of 
oral I'3!), 221* 
—— standardization of ACTH; 
quacy of, 165* 
—— the determination of urinary 17-KS 
1009* 
METHYLANDROSTENEDIOL (MAD): see An- 
drogens 
METHYLTESTOSTERONE: see Androgens 
METHYLTHIOURACIL: see Thiouracil 
Mrxnesota, University of: see Endocrine 
Society, Postgraduate Assembly 
MonosBeEnzyt ether of stilbestrol: see Estro- 
gens 
MULTIPLE adenomas: see Adenomas; and 
under organ involved 





inade- 
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MyxepeEMa: see Thyroid disorders, hypo- 
thyroidism 


N=¢F° 
Addison’s disease with eosinopenia 
in, 791* 
NEOMERCAZOLE: see 
methylglyoxaline 
NEopLasMs: see also Cancer; Tumors; and 
under organ involved 
multiglandular adenomas, 20*, 1129* 
—— neoplastic human prostate; metabo- 
lism of testosterone by, 948* 
Nepurosis; NEPHROTIC SYNDROME: see Kid- 
ney 
Nervous System: see also Brain; Mental 
—— cerebrospinal fluid in thyroid disease; 
protein content of, 457* 
—— convulsions, chronic hypoglycemia & 
rare dwarfism; endocrine therapy, 
283* 
—— ganglion blocking agents: see Tetra- 
ethylammonium 
—— motor disturbances in rabbits, from 
DCA & salt, 300* 
—— tetany: see Calcium; Parathyroid 
New York AcaApemy oF Mepicing, Annual 
Graduate Fortnight, 890 
NITROGEN: see also Protein 
—— balance; effect of hormones on, in 
elderly patients, 534* 
—— balance; effect of MAD on, 704* 
—— balance; effect on, of K & ACTH, 
392* 
—— metabolism in boy & girl with pri- 
mary gonadal insufficiency, 1480* 
, —— radioactive: see Radioactive 
—— urinary; changes in during stress; 
relation to thyroid function, 881 f 
Norticgs: see Announcements 
NutRITION: see also Growth; Vitamins 
—— diet; effect on hyaluronidase spread- 
ing reaction in adrenalect’d rat, 8447 
——— dietary factors; effect on adrenal wt. 
& cholesterol cone., 874 
—— starvation; effect on iron storage in 
rat, 8447 





Carbethoxythio-1- 





BESITY: see Fat; and associated with 

various endocrine disorders 

Osituary: Frank H. Lahey, 1434 

Orricers of the Endocrine Society: see En- 
docrine Society 

OstTEOPOROSIs: see Bone 

Ovary: see also Breast; Estrogens; Gonado- 
tropins; Hermaphrodism; Menstruation; 
Pregnancy; Progesterone; Sex; Sterility; 
Uterus 

amenorrhea: see also Menstruation; 

Pregnancy 
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Ovary (cont.) 
—— climacteric: see Climacteric 
—— disorders of: see also Questions & An- 
swers 
—— embryonic transplants of, in rat, 330* 
—— function of; effect of hog gonado- 
tropin & antihormones on, 834f 


—— gonadal insufficiency, primary, in 
girl; effect of estrogens, 1480* 

—— gynecology; estrogen therapy in, 
1428* 


—— hilus (Leydig-like) cells of; influence 
of CG on, 139* 

—— hypo-ovarian states; effect of ACTH 
in, 181* 

—— in 2 unusual cases of female pseudo- 
hermaphrodism, 783* 

—— luteoma; urinary neutral steroids in, 
903* 

—— menopause: see Climacteric 

—— menstrual disorders: see Menstrua- 
tion 

—— oophorectomized women; pregnane- 
diol excretion in, following proges- 
terone, 1043* 

—— ovarian disorders; vaginal vs. urinary 
smears in; statistical study, 263* 
—— ovarian failure, primary; effect of 

estrogen, 1551* 
—— ovulation: see also Menstruation 
—— preparations of: see Estrogens; Pro- 
gesterone; Steroids; Questions & An- 


swers 

—— pseudohermaphrodism: see  Her- 
maphrodism 

—— stimulation of, by gonadotropins: see 
Gonadotropins 


— — therapy of ovarian disorders: see Es- 
trogens: Gonadotropins: Progesterone 

—— tumor, containing Leydig cells, as- 
sociated with endometrial hyper- 
plasia, postmenopausal, 1254* 

— — Turner’s syndrome; stigmata of, in 
woman with regular menstrual 
rhythm, 1548* 

OvuLaATIon: see Menstruation; Ovary; Preg- 
nancy 
OXYGEN utilization: see Basal metabolism 


ANCREAS: see also Carbohydrate metabo- 
lism; Diabetes; Insulin 
—— adenoma of islets, in cases of mul- 
tiple endocrine adenomas, 20* 
—— alpha cells; consequences of selective 
destruction of, 863 
—— pancreatectomy, total; metabolic ob- 
servations following, 862T 
—— tumors of; hypoglycemia, 587* 
PANHYPOPITUITARISM: see Pituitary disorders 
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PARAHYDROXYPROPIOPHENONE: see p-Hy- 
droxypropiophenone 

PARATHYROID: see also Calcium; Thyroid 

adenomas of, in cases of multiple en- 

docrine adenomas, 20* 

and pituitary adenomas; persistent 

hypophosphatemia after cure of hy- 

perparathyroidism, 1129* 

—— disorders of: see also Questions & An- 
swers 

—— hyper- & hypoparathyroidism; re- 
sponse to i.v. calcium in, 1* 

—— hyperparathyroidism; spont. remis- 
sion due to necrosis of adenoma; in- 
cidence of necroses, 997* 

—— hyperparathyroidism with 
manifestations, 733* 

—— hypoparathyroidism, idiopathic, & 
chronic adrenal insufficiency, 1264* 

—— hypoparathyroidism, refractory to 
antitetanic therapy, 519* 

—— parathyroid extract; effect on de- 
calcified bone matrix & on serum 
polysaccharides, 860 

—— parathyroid hormone & vitamin D; 
interaction on renal excretion of phos- 
phate, 271* 

Penis: see Androgens; Gonadotropins; Her- 
maphrodism; Testis 

PERITONEAL FLurD, as site for study of en- 
docrine effects on blood cells, 850T 

PreRsONALIty: see Mental 

PHENOBARBITAL and Itrumil; additive toxic 
effects of, 1128* 

PHOSPHATASE: see Enzymes 

PHOsPHOLIPIDs: see Phosphorus 

PuospHorus: see also Bone; Parathyroid 

—— and alk. phosphatase of serum in 2 
unusual cases of hyperparathyroidism 
733* 

—— balance; effect of large doses of K on, 
392* 

—— hypophosphatemia, persistent, after 
cure of hyperparathyroidism, 1129* 

—— (labelled) metabolism of liver, and 
the adrenal, 871t 

—— metabolism in refractory case of hy- 
poparathyroidism, 519* 

——of serum, in primary gonadal in- 
sufficiency, 1480* 

—— phosphate; renal excretion of; inter- 
action of vitamin D & parathyroid 
hormone on, 271* 

—— response of, to i.v. calcium in para- 
thyroid disease, 1* 

—— urinary; effect of parathyroid extract 
on, in hypoparathyroidism with Addi- 
son’s dis., 1264* 

PIGMENT: see also Addison’s disease 
—— bilirubin of serum, in study of effect 








unusual 
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PIGMENT (cont.) 
of ACTH or cortisone on cire’g KL 
antibody, in hepatitis, 648* 
—— of skin, in relation to adrenocortical 
function; methods for study, 243* 
—— pigmentation of nipples following 
stilbestrol therapy, 1551* 
Prruitary: see also Gonadotropins 
DISORDERS 
adenoma (chromophobe) of, as- 
soc’d with parathyroid adenoma; 
persistent hypophosphatemia, 1129* 
—— adenoma of, in cases of mult. en- 
docrine adenomas, 20* 
—— anterior pituitary insufficiency fol- 
lowing skull fracture, 1283* 
—— Cushing’s syndrome: see Cushing’s 
syndrome 
—— deficiency; incidence of, following 
postpartum hemorrhage or shock, 
884t 
—— disorders: see also Questions & An- 
swers 
hypopituitarism; epinephrine vs. 
norepinephrine in effects on eosino- 
phils, 1226* 
—— hypopituitarism; response to i'v. 
ACTH test in, 604* 
—— insufficiency; hypoglycemia in, 
587* 
—— panhypopituitarism (Sheehan’s 
syndrome) & arthritis, 1118* 
——  panhypopituitarism in female 
dwarf treated with MAD, 189* 
—— rare dwarfism, 283* 
—— TSH-deficiency hypothyroidism 
with no other signs of hypopituitar- 
ism, 795* 

GONADOTROPINS: see Gonadotropins 
HORMONES: see Gonadotropins; and Pi- 
tuitary preparations & compounds 

PHYSIOLOGY & PATHOLOGY 
—— electrocoagulation of, in treatment 
of Cushing’s syndrome, 1101* 
—— hypophysectomy in frog larvae; ef- 
fect on adrenal cortex, 316* 
—— hypothalamic - pituitary - adrenal 
system; inadequacy of epinephrine 
as activator of, 123*, 125* 
—— inhibitor, 835t 
need for inhibitor of gonadotropic 
activity of, 739* 
—— pituitary-thyroid-adrenal relation- 
ship; effect of cold on, 872+ 
pituitary-thyroid interaction; in- 
fluence of cortisone on, 854f 
—— stimulation of, by hypothalamus 
fractions, 859T 
—w— x-radiation of, for Cushing’s syn- 
drome, 154* 
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PiruITARy (cont.) 
PHYSIOLOGY & PATHOLOGY (cont.) 
—— x-ray therapy of, for malignant 
exophthalmos, 1090* 
PREPARATIONS & COMPOUNDS 

ACTH: see separate category 

—— FSH: see Gonadotropins 

—— gonadotropic hormone: see Gonado- 
tropins 

—— adrenal growth 
from ACTH, 842t 

—— antidiuretic substances, 64*, 769* 

—— growth hormone: see also Growth 

—— growth hormone & CH metabo- 
lism, 8647 

—— growth hormone, crystalline; meta- 
bolic effects of, in man, 865t 

—— growth hormone preparations; ef- 
fect in human subjects, 861 ft 

—— interstitial-cell-stimulating hor- 
mone; normal or low, in “fertile 
eunuchs,’”’ 489* 

—— TSH: see separate category 

Adrenocorticotropic Hormone (ACTH): 
see also Adrenal physiology 

ACTH-adrenal steroid response 

test; evaluation in children, 8507 

—— adrenocorticosteroids in human 
adrenal vein blood after injection 
of ACTH, 1546* 

—— ahd cortisone; effect on EEG, 
1070* 

—— and cortisone therapy of acute 
nonsupp. thyroiditis, 1332* 

—— assay of, based on 17-OH-CS ex- 
cretion, 846+ 

——, cortisone & compound F; differ- 
ences in effect of, on thyroid, 878 

—— effect in Addison’s disease with 
eosinopenia, 791* 





factor, distinct 





—— effect in nephrosis; chemical 
corticoids & salt-retaining factor, 
1157* 


—— effect in rare dwarfism, 283* 

—— effect on adrenocortical adenoma 

in Cushing’s syndrome, 870+ 

effect on cire’g KL antibody in 

acute hepatitis, 648* 

effect on eosinophils in juvenile 

diabetics, 753* 

—— effect on eosinophils, Na, K & 
17-KS in adrenalect’d patients, 








873T 
—— effect on gonads of rat, 330* 
—— effect on  17-hydroxycortico- 
steroid excretion & eosinophils, 
843t 


effect on in vitro adrenocortical 
steroid synthesis, 848t 
effect on K exchange in RBC, 
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PirurraRy (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 

Adrenocorticotropic Hormone (cont.) 

872t 
effect on N balance & clinical 
state in the elderly, 534* 
—— effect on urinary 17-OH-corti- 
costeroids & 17-KS, 1445* 
effects of: see also Questions & 
Answers 
—— eosinopenic response to; effect of 
TEAB, 1122* 
evaluation of, 120* 

—— highly purified; differential i.m. 
inactivation of, 870T 

—— in Addison’s disease; effect on 
corticosteroids & electrolytes, 48* 

—— in hypo-ovarian states, 181* 

—— in treatment of leukemia; effect 
on ur. adrenocorticosteroids, 
1542* 

—— influence of K on effects of, 392* 

—— i.v. ACTH test in clinical prac- 
tice, 604* 

—— i.v.; effect of, with & without 
epinephrine, 73* 

—— i.v.; effect on ascorbic acid & SH 
of blood, 662* 

—— of blood, in man, 891* 

—— plus epinephrine; effect on blood 
17-OH-CS, 629* 

—— protein catabolic effect of, coun- 
teracted by MAD, 704* 

—— response to, in TSH-deficient hy- 
pothyroidism, 795* 

—— simult. administration with cor- 
tisone or hydrocortisone; effects, 
869T 

—— therapy, in study of adrenocorti- 
cal function in nephrotic syn- 
drome, 1169* 

—— variations in potency of; in- 
adequacy of standardization, 165* 

Thyrotropic Hormone (TSH): see also 
Thyroid, disorders, physiology 

and ['%!; effect of, on thyroid 

cancer metastases during thyroid 

medication, 1391* 

—— clinical & basal metabolic effects 
of, 457* 

—— control of secretion of, in intra- 
ocular pituitary transplants, 855 Tf 

—— deficiency of, as cause of hypo- 
thyroidism, 795* 

—— effect on I'* collection in chick 
embryo thyroid, 88* 

—— effect on metabolism of I'*!, 880 

extrathyroidal effects of, 857+ 

——of serum, in hypothyroidism, 
1422* 
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PiruitTaRy (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
Thyrotropic Hormone (cont.) 

—— of serum, in thyroidect’d rats; 
effect of NaI, thyroxine & corti- 
sone on, 854f 

——role in production of exoph- 
thalmos, 818* 

—— used in diagnosis of equivocal 
hypothyroidism, 855t 

PitFa..s of clinical research, 231* 
PLACENTA: see Pregnancy 








chorionic gonadotropin from: see 
Gonadotropins 
POLYSACCHARIDES: see Carbohydrate me- 
tabolism 
PosTGRADUATE 
—— courses: see Courses 
—— symposiums & meetings: see An- 


nouncements 
Porasstum: see also Electrolytes 
—— and Na spaces, exchangeable; simult. 
measurement of, 840t 
—— excretion; effect of epinephrine on, 
1082* 
—— large intake of; influence on effects of 
ACTH, 392* 
PRECOCITY 
— sexual, in 5-year-old boy with IC tu- 
mor of testis, 1248* 
—— sexual: see also Adrenal disorders; 
Ovary; Testis 





PREGNANCY: see also Breast; Estrogens: 
Gonadotropins: Menstruation; Pitui- 


tary; Pregnanediol; Ovary; Progester- 
one; Sterility 

—— after successfully treated Cushing’s 

syndrome, 1101* 

effect on pattern of urinary estro- 

gens, 674* 

—— effects: see also Questions & Answers 

—— 17-hydroxycorticosteroids of blood 
in, 898* 

—— in case of hypoparathyroidism re- 
fractory to antitetanic therapy, 519* 

—— metabolism of isotopic estrone in, 
847} 

—— ovarian hilus cells in, 139* 

—— postpartum shock or hemorrhage; 
incidence of endocrine dysfunction 
following, 884+ 

—— pregnanediol in: see also Pregnanediol 

—— studies in toxemia of; effect of DCA 
on hemodynamics & electrolyte bal- 
ance, 1030* 

—— tests: see also Methods 

—— toxemia in rabbits; simulation of, in 

rabbits, with DCA, 300* 

urinary gonadotropin in, 837 tT 








Pro- 


PREGNANEDIOL: see also Estrogens; 
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PREGNANEDIOL (cont.) 
gesterone; Pregnancy 
and pregnantriol, urinary, in adreno- 
cortical hyperplasia; suppression with 
cortisone, 847+ 
—— and related compounds; paper chro- 
matography of, 1206* 
conversion to, of i.v. progesterone (in 
human female), 1213* 
—— determination of, using allo-preg- 
nane-3(8), 20(8)-diol standard, 465* 
—— excretion; effect of ACTH on, in 
hypo-ovarian states, 181* 
—— excretion, following progesterone ad- 
ministered by various routes, to fe- 
males & males, 1043* 
—— excretion in female with adrenogeni- 
tal syndrome, 1109* 
—— failure to interfere with action of 
progesterone, 203* 
PREGNENOLONE 
absorption of, from implanted pellets 
in g.pig, 1201* 
——as key steroidal intermediate, in 
formation of adrenal hormones and 











urinary A%-38-hydroxy metabolites, 
1140* 

PROGESTERONE: see also Estrogens; Men- 

struation; Pregnancy; Pregnanediol; 


Steroids 

absorption of, from implanted pellets 

in g.pig, 1201* 

——and methyltestosterone, orally, in 
control of menometrorrhagia, 868} 

‘—— by various routes; pregnanediol ex- 
cretion following, in males & females, 
1043* 

—— disappearance from blood following 

im. & i.v. administration, 8497 

effect on 17-KS and amenorrhea in 

adrenogenital syndrome, 1109* 

—— effect on lactic dehydrogenase-DPNH 
oxidase system, 835 

—— effect on thyroidal I'*' uptake, 712* 

—— effects of: see also Questions & An- 
swers 

——in untreated blood; validity of 

Hooker-Forbes test for, 203* 

i.v.; conversion to pregnanediol in 

human female, 1213* 

—— pregnanediol: see Pregnanediol 

—— used in determination of amenorrheal 
index, 688* 











Procrams: see Endocrine Society; and 
Laurentian Hormone Conference 

PRoPyYLTHIOURACIL: see Thiouracil 

Prostate: see also Androgens; Gonado- 


tropins; Testis 
and uterus; quant. aspects of regres- 
sion of, following hormonal depriva- 
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PROSTATE (cont.) 
tion, in rat, 832T 

—— cancer of; endocrine therapy, 228%, 
375*, 383* 

—— carcinoma of, in castrated totally 
adrenalect’d patient maintained on 
cortisone & glycyrrhizin; 17-KS in, 
1064* 

—— neoplastic; metabolism of testoster- 
one by, 948* 

PROTEIN: see also Nitrogen 

—— amino acid incorporation; effect of 
estrogen pretreatment on, 836t 

—— amino acids, infused; rate of disap- 

pearance from plasma in Addison’s 
disease, 429* 

anabolic activity, prolonged, of cer- 
tain esters of testosterone, 832t 

—— anabolic effect of MAD, 189* 

—— |-cystine and/or ascorbic acid; effect 
on urinary steroids, 436* 

. ——in study of pyrimidine metabolism 
with N*® uracil, 1021* 

—— ingested, and _ tyrosine; 
eosinophils, 1502* 

—— of c.s. fluid, in thyroid disease, 457* 

—— of plasma, in rabbit; effect of DCA 
on, 300* 

—— metabolism; effect of MAD on, 704* 

—— metabolism in nephrotic syndrome; 
effect of ACTH, 1169* 

—— protein-bound iodine of blood: see 
Iodine 

—— thymol turbidity test in study of 
effect of ACTH or cortisone on cire’g 
KL antibody, in hepatitis, 648* 

PsEUDOHERMAPHRODISM: see Hermaphrodism 

PsycuoseEs; PsycHosomMatic DIsORDERS: see 
Brain; Mental; Nervous system 

PUBERTY 

normal: see Ovary; Testis 





effect on 








precocious: see Adrenal; Ovary; 
Testis 

PUBLICATIONS COMMITTEE: see Endocrine 
Society 


PYRIMIDINE METABOLISM in normal 
studies with N* uracil, 1021* 


man, 


uEsTIONS & ANSWERs: 130, 234, 377, 476, 
617, 742, 825, 1011, 1149, 1294, 14382, 
1559 


ABBIT toxemia of pregnancy; simulation 
of, in rabbits, with DCA, 300* 
RADIATION: see Radioactive; and Roentgen- 
ray 
RADIOACTIVE 
—— C™ labelled 


glucose & fructose; 


utilization by diabetic rat liver slices, 
862t 
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RADIOACTIVE (cont.) 

—— estrone; metabolism of, in pregnancy, 
847+ 

—— iodine: see Iodine, radioactive 

— N® uracil, in study of pyrimidine me- 
tabolism 1021* 

——— phosphorus, in study of hepatic phos- 
pholipid metabolism & the adrenal, 
871t 

—— sodium, in study of nephrosis, 1157* 

—— thyroid hormone: see Thyroid, prepa- 
rations & compounds 

RADIOIODINE: see Iodine, radioactive 

Rats; reproductive system of; relation of 
adrenal cortex secretions to, 330* 

Recipients of Awards & Fellowships: see 
Endocrine Society; Amer. Goiter Associ- 
ation 

RENAL: see Kidney 

ReEpropuctTion: see Menstruation; Ovary; 
Pregnancy; Sterility; Testis 

REvIEw, endocrine, 587* 

Ruevumator ArtuHritis: see Arthritis 

RickeEts: see Bone 

ROENTGEN-Ray THERAPY 

—— following radical neck dissection, for 
thyroid cancer, 1408* 

—— for Cushing’s syndrome, 154* 

—— of pituitary, in treatment of malig- 
nant exophthalmos, 1090* 

—— of thyroid disorders: see also Thyroid 
disorders 


ALT: see Chloride; Electrolytes; Sodium 
ScHERING FELLOwsHIP: see Endocrine 
Society, awards 
Semen: see Testis; Sterility 
SEMINAL VesIcuEs: see Prostate; Testis 
Sex: see also Androgens; Estrogens; Gonads; 
Hermaphrodism; Ovary; Testis 
—— differentiation in the frog; effect of 
estrogens, 316* 

—— distribution, in thyroid cancer vs. 
benign nontoxic nodular goiter, 1530* 
effect on mineral composition of 
thermal sweat, 773* 
influence on excretion of acid load 
by adrenalect’d rats, 872T 
SEXUAL 








abnormalities; diagnosis of, 369* 
—— precocity in a 5-year-old boy with IC 
tumor of testis, 1248* 
—— precocity: see also Adrenal disorders; 
Ovary; Testis 
SHOocK: see Stress 
Ss6GREN’s SYNDROME: see Syndrome 
SKIN 
—— acne & hirsutism; ethiny] estradiol 
therapy for, 809* 
—— pigmentation: see Addison’s disease; 
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SKIN (cont.) 
and Pigment 
SMEARS 
blood: see Blood, cells 
—— cervical mucus, for crystallization 
test, in amenorrhea, 974* 
—— vaginal: see Climacteric; Estrogens; 
Menstruation; Ovary 
—— urinary: see Urine 
Sopium: see also Chloride; Electrolytes 
and K spaces, exchangeable; simult. 
measurement of, 840t 
—— excretion; effect of epinephrine on, 
1082* 
—— radioactive, in study of salt-retaining 
factor & corticoids in nephrosis; effect 
of ACTH, 1157* 
—— salt & water metabolism in acute ad- 
renal insufficiency, 841+ 
—— salt-retaining effects of corticoster- 
one, in man, 841f 
SPERMATOZOA: see Testis; Sterility 
SPLEEN: hypersplenism, pancytopenic, in 2 
siblings with primordial dwarfism, 883 f 
Squipp AwarRpb: see Endocrine Society, 
awards 
STaRvATION: see Nutrition 
STERILITY: see also Menstruation; Pregnan- 
cy; Ovary; Testis 
—— award for research in: Am. Soc. Study 
Sterility, 1444 
——- cases in which hormone assays are of 
value, 869T 
—— hypogonadism with spermatogenesis, 
489*, 510* 
—— problems; pitfalls of research in, 231* 
—— treatment of: see also Questions & 
Answers 
STEROIDS 
alpha-ketolic; conversion of cortisone 
acetate to, 48* 
—— androgens: see also Androgens 
——C-19 steroids; microspectrophoto- 
metric technique for indentif’n of, 
877 
—— C-21 steroids, various; identif’n of, 
by paper chromatography, 1206* 
—— corticoids, corticosteroids: see also 
Adrenal preparations & compounds 
—— cortisone: see also Adrenal prepara- 
tions & compounds, cortisone 
—— cortisone, exogenously administered; 
excretion of, 849+ 
—— determination of: see also Methods 
estrogens: see Estrogens 
excretion of, in Cushing’s syndrome; 
effect of high-fat diet, 873+ 

















—— formaldehydogenic; methods for de- 
termination of, by diffusion & by 
direct reaction, 1465* 


STEROIDS (cont.) 


metabolic precursors of urinary de- 

hydroisoandrosterone, 1140* 

—— neutral, urinary, in case of ovarian 
luteoma, 903* 

—— progesterone: see Progesterone 

steroidal & nonsteroidal estrogens; 

clinical evaluation of, 688* 

studies; metabolic effect of andro- 

stanol-178-one-3 in aged people, 876T; 

and in agonadal obese male, 877f 

—— urinary; analysis of, following glu- 
curonidase hydrolysis, 928* 

—— various; absorption of, from im- 
planted pellets, in g.pig, 1201* 

17-KETOSTEROIDS 

—— of plasma, neutral; technique of 
estimation, 941* 

rinary 

chemical method for, following 

6-glucuronidase hydrolysis, 911* 

clinical application of method 

employing §-glucuronidase hy- 

drolysis; diurnal variation, 1445* 

—— determination of, 1009* 

effect of ACTH & epinephrine on, 

73*; (after adrenalectomy), 873t 

—— effect of ACTH on in hypo- 

ovarian states, 181* 

effect of ascorbic acid and/or 

l-cystine on, 436* 

effect of DCA on, in normal preg- 

nancy, 1030* 

effect of epinephrine on, 629* 

effect of K & ACTH on, 392* 

effect of MAD on, 704* 

excretion: see also Questions & 

Answers 

—— hydrolysis of conjugates of, 

1544* 

improved method for determina- 

tion of, 581* 

in case of pituitary & parathy- 

roid adenoma, 1129* 

in congenital adrenal hyper- 

plasia; effect of cortisone, 724* 

in Cushing’s syndrome; effect of 

pituitary electrocoag. on, 1101* 

—— in Cushing’s syndrome treated 
by bilat. hemiadrenalectomy, 
154* 

—— in hyperadrenocorticism, 674* 

in hypogonadism with sperma- 

togenesis, 128*, 489*, 510* 

in idiopathic hirsutism; effect of 

cortisone on, 1054* 

in infant female pseudohermaph- 

rodite, 783* 

in primary gonadal insufficiency 

in boy & girl, 1480* 











o 
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STEROIDS (cont.) 

17-KETOSTEROIDS (cont.) 

Trinary (cont.) 

in sexually precocious boy with 

IC tumor of testis, 1248* 

—— in standardization of ACTH, 
165* 

—— in study of adrenocortical func- 
tion in nephrotic syndrome, 1169* 

—— in totally adrenalect’d cancer 
patients maintained on cortisone 
& glycyrrhizin, 1064* 

—— in TSH-deficiency hyperthyroid- 
ism, 795* 

——in woman with stigmata of 
Turner’s syndrome and reg. men- 
strual rhythm, 1548* 

—— in women treated with 
gonadotropin, 139* 

—— increased, in 4 cases of adrenal 
tumor, 415* 

—— methods for determination of, 
922* (see also Methods) 

—— quant. effect of cortisone & other 

preps. on, in adrenogenital syn- 

drome, 1109* 

response to i.v. 

604*, 614* 

—— separation of, in 24-hour urine, 
568* 
STILBESTROL: see Estrogens 
STREsS 

—— adrenal cortical response to, 843f 

—— cold: see Temperature 

—— fracture of skull; pituitary insuffi- 
ciency following, 1283* 

—— infection; corticoid response to, in 
nephrosis, 1157* 

—— influence of, on action of cortisone, 
843t 

—— injury & diet; effect on adrenal wt. & 
cholesterol conc., 874T 

—— metabolic response to; role of adrenal 
cortex in, 1555* 

—— shock, postpartum; incidence of en- 
docrine dysfunction following, 884+ 

—— urinary N changes during; relation to 
thyroid function, 881 

—— work; effect on mineral composition 
of thermal sweat, 773* 

Struma: see Thyroid disorders 

Sussect InpEx to Volume 13, 1578 

Sugar: see Carbohydrate metabolism; Dia- 
betes; Insulin; Pancreas 

SULFAMERAZINE: see Sulfur 

SuLFHYDRYL: see Sulfur 

Suurur: see also Mercaptoimidazole; Thio- 
uracil 

—— l-cystine: see Protein 
—— sulfamerazine; behavior cycles pro- 


o 





chor. 





ACTH. test, 
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SuLFUR (cont.) 
duced in rats by, 857f 
sulfate, urinary, in study of effect of 
epinephrine on pH & electrolyte ex- 
cretion, 1082* 
sulfhydryl & ascorbic acid in blood; 
effect of i.v. ACTH on, 662* 
SUPRARENAL: see Adrenal 
SurGeErRy: see Stress; and under various en- 
docrine disorders 
Sweat, thermal; mineral composition of, in 
healthy person, 773* 
SYNDROME 
—— adrenogenital: see Adrenal disorders 
—— Cushing’s: see Cushing’s syndrome 
—— Frdhlich’s: see associated with Ovary, 
Testis & Pituitary disorders, hypo- 
gonadism 
—— hypoandrogenic: see Androgens; Tes- 
tis 
—— menopausal: see Climacteric 
—— nephrotic: see Kidney 
—— Sheehan’s: see Pituitary disorders 
—— Sjégren’s; oral cortisone in treatment 
of, 883t 


—— Turner’s: see Ovary 








ABLE OF CoNTENTs, volume 13, i—Dec. 
Tace: see Estrogens 
TApazo.e: see Mercaptoimidazole 
TEACHING CLINICcs, 228*, 369*, 469*, 604*, 
733*, 813*, 997*, 1132*, 1283*, 1422*, 
1551* 
TEMPERATURE ° 
—— basal body; correlation with endo- 
metrial biopsy, in study of ovulation 
time, 868T 
—— cold; effect on pituitary-thyroid-ad- 
renal relationship, 872 
TERRAMYCIN: effect on N balance in the 
elderly, 534* 

Testis: see also Androgens; Gonadotropins; 
Hermaphrodism; Prostate; Steroids 
agonadal, obese male; metabolism of 

androstanol-178, 3-one in, 877 

—— castrate; nature of adrenocorticos- 
teroids in adrenal vein blood of, 1546* 

—— castrated, totally adrenalect’d male 
with prostatic cancer, maintained on 
cortisone & glycyrrhizin; 17-KS in, 
1064* 

—— castration in treatment of prostatic 

cancer, 228*, 375*, 383* 

changes produced in, by estrogens, 

867t 

—— congenital testicular deficiency, 408* 

—— disorders of, secondary to hypo- 
pituitarism: see also Pituitary dis- 
orders 
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TeEstTIs (cont.) 

——— disorders of: see also Questions & An- 
swers 

—— effect on, of suppression of adrenal 
hyperplasia by cortisone, 834T 

—— embryonic transplants, in rat; andro- 
gens produced by, 330* 

—— hypoandrogenic syndrome with nor- 
mal spermatogenesis, 128* 

—— hypogonadism, in pituitary insuf- 
ficiency following skull fracture (bi- 
opsy), 1283* 

—— hypogonadism with spermatogenesis, 
489*, 510* 

—— interstitial cell tumor of, in 5-year- 
old sexually precocious boy, 1248* 
—— Leydig cells in ovarian tumor, 1254* 
—— Leydig-like cells of ovary; influence 

of CG on, 139* 

—— macrogenitosomia precox: see also 
Adrenal disorders 

—— male gynecomastia: see also Breast 


—— orchiectomy; effect on prostatic tis- . 


sue aldolase, 383* 

—— pathologic, human; hypogonadism; 
elastic fibers of tunica propria in, 833t 

—— preparation & compounds; see also 
Androgens; Steroids; and Questions & 
Answers 

—— primary gonadal insufficiency in boy; 
metabolic effect of testosterone, 1480* 

—— pseudohermaphrodism: see Hermaph- 
rodism 

—— spermatogenesis in hypogonadism, 
489*, 510* 

—— spermatogonia in case of congenital 
testicular deficiency, 408* 

—— steroid excretion: see also Steroids 

—— stimulation of, by gonadotropins: see 
Gonadotropins 

—— young men; pattern of 17-KS excre- 
tion in, 568* 


Tests: see also Methods; Pregnancy 


—— ACTH test for adrenal function: see 
Adrenal compounds; and Pituitary 
preparations & compounds, ACTH 

—— calcium tolerance test, 861 

—— cervical mucus crystallization test, 
in amenorrhea, 974* 

—— for androgen, 330* 

—— for pregnancy: see Pregnancy 

—— for thyroid function: see Thyroid; 
and Iodine, radioactive 

—— Hooker-Forbes, for progesterone in 
untreated blood; validity of, 203* 

—— insulin tolerance: see Insulin 

—— sugar tolerance: see Carbohydrate 
metabolism 

TESTOSTERONE and compounds; see Andro- 

gens; Steroids, 
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Tetany: see Calcium; Parathyroid 
TETRAETHYLAMMONIUM 





bromide (TEAB); effect on eosino- 
penic response to epinephrine & 
ACTH, 1122* 

chloride (TEAC); response to, in 
DCA-treated pregnant women, 1030* 





THIOURACIL: see also Antithyroid drugs; Io- 


dine; Thyroid 
effect on metabolism of I'*', 880 
—— Itrumil (iodothiouracil); phenobar- 
bital; additive toxic effects of, 1128* 
—— propylthiouracil in  hyperthyroid- 
ism; 5-year follow-up, 1507* 
propylthiouracil-treated hyperthy- 
roidism; serum ['*' in, after diagnostic 
tracer, 980* 








Tuyo. turbidity: see Protein 
TuyMus weight response, in bioassay of ad- 


renal corticoids, 845f 


Tuyrorp: see also Antithyroid drugs; Iodine; 


Thiouracil 

DISORDERS 

cancer metastases; treatment with 

TSH & I*! during thyroid medica- 

tion, 1391* 

—— cancer; present-day problem, 1408* 

—— cancer; study & treatment of, with 
radioiodine: see also Iodine, radio- 
active 

—— carcinoma; relation to nodular 

goiter; treatment, 1530* 

carcinoma: unique serum iodine 

component in, 852T 

carcinoma: uptake of I’! by; 128 

cases, 1378* 

— disease: see also Questions & Answers 

—— Goiter Association: see American 
Goiter Association 

—— goiter, endemic; cabbage & turnips 
as cause of, 882f 

—— goiter, endemic; summary of 1952 
WHO Conference on, 1270* 

—— goitrous rats; influence of corti- 
sone on pituitary-thyroid interac- 
tion in, 854f 

—— hemangioendothelioma of, 801* 

— —- nodular goiter; evolution of, 1232* 

—— simple goiter; treatment with thy- 
roid, 1312* 

—— thyroid disease; uptake of stable 
I vs. serum PBI in, 1358* 

—— thyroidectomy; bilat. paralysis of 
vocal cords following; symptoms, 
diagnosis & treatment, 1416* 

—— thyroiditis; acute, nonsupp. ; 
ACTH & cortisone therapy of; tests 
with P41, 1332* 

—— thyroiditis; effects of cortisone in, 
857t 
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THYROID (cont.) 
DISORDERS (cont.) 


Hyperthyroidism (exophthalmic goiter, 
Graves’ disease, thyrotoxicosis, toxic 
adenoma) 

additive toxic effects of pheno- 

barbital & Itrumil in, 1128* 

—— and gynecomastia (male), 1126* 

—— diagnosis of, by 1-hour uptake 
of oral I'3!, 221* 

—— exophthalmos: see also Eyes 

—— Graves’ disease; the exophthal- 
mos of, 818* 

—— histologic; functional effects of 
I'3! therapy in, 548* 

—— I"! study of fate of thyroid auto- 
transplants in, following radical 
thyroidectomy, 1347* 

—— J! therapy for; histologie le- 
sions in thyroid gland following, 
1513* 

—— malignant exophthalmos and 
postoperative hypothyroidism, as 
complications of, 1132* 

—— malignant exophthalmos; pitui- 
tary x-ray treatment of, 1090* 

—— present status of treatment, 457* 

—— protein content of c.s. fluid in, 
457* 

—— serum cone. of ['* in, after di- 
agnostic tracer, 980* 

—— therapy of, with I'*!; blood level 
as guide to, 1369* 

—— thyroid-stimulating, or thyro- 
tropic hormone (TSH) in: see 
also Pituitary preparations & 
compounds, TSH 

——— thyrotoxicosis; psychosomatic 
aspects of, 473* 

—— toxic goiter; treatment with I, 
107* 

—— treated with 2-carbethoxythio-1- 

methylglyoxaline, 1305* 

treated with propylthiouracil; 

5-year follow-up, 1507* 

—— treatment of, with mercap- 
toimidazole; critical evaluation, 
879T 

—— type of; relation to post-treat- 
ment myxedema, 95*, 107* 

Hypothyroidism (cretinism, myxedema) 

assay of /-triiodothyronine in, 

1341* 

comiparative calorigenic effects 

of l-triiodothyronine & I[-thy- 

roxine in, 852+ 














—— cretinism, sporadic; etiologic fac- 
tors in 90 cases, 881 

—— diagnosis of; serum PBI as aid, 
1422* 
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THYROID (cont.) 
DISORDERS (cont.) 
Hypothyroidism (cont.) 


due to TSH deficiency; effect of 

[131 & TSH in, 795* 

—— effect of pituitary growth hor- 
mone in, 861f 

—— equivocal; use of TSH in diag- 
nosis of, 855T 

—— extrathyroidal effects of TSH in, 
857T 

—— following antithyroid drugs: see 
also Antithyroid drugs; Thioura- 
cil 

—— following therapy of hyperthy- 
roidism with ['*!, 107*, 1369* 

—— high blood PBI!* in, 989* 

—— induced; I'* therapy for thyroid 
cancer metastases during, 1391* 

—— lag between clinical & metabolic 

changes in, 457* 

localized myxedema & clubbing 

of fingers, in case of malig. 

exoph. complicating Graves’ dis., 

1132* 

—— postoperative, after preoperative 
use of antithyroid drugs, 95* 
—— therapy with thyroid com- 
pounds: see also Thyroid prepara- 

tions & compounds 

tolerance to exogenous thyroid 
substance in, 856T 

—— with goiter; effect of thyroid 
therapy, 469* 











PHYSIOLOGY & PATHOLOGY 


autotransplants, human; fate of; 
[31 tracer study, 1347* 


—— clinicopathologic studies: see also 


Thyroid disorders 


—— function; effect of p-aminosalicylic 


acid on, 8827 

function; relation to changes in 
urinary N during stress, 881 f 
function; studies of: see also Iodine, 
radioactive; Pituitary prepara- 
tions, TSH; and Thiouracil 


—— histologic & functional effects of 


[3 therapy, 548* 


—— histologic lesions in thyroid gland 


after treatment of hyperthyroidism 
with ['#!, 1513* 

histologic pattern & I'*! uptake in 
study of evolution of nodular goi- 
ter, 1232* 


—— histology of thyroid carcinoma; au- 


toradiograms, 1378* 

hormone: see also Thyroid prepara- 
tions 

iodide requirements, 1270* 


—~— mean acinar cell ht. (MACH) in 
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THYROID (cont.) 

PHYSIOLOGY & PATHOLOGY (cont.) 
bioassay of serum for TSH in hy- 
pothyroidism, 1422* 

—— measurement of radioactivity in; 
instrumentation for, 210* 

—— microhistometric differences in ef- 
fects of cortisone, comp. F & ACTH 
on, 878+ 

——of chick embryo; time at which 
I's! collection begins; effect of 
TSH, 88* 

—— physiology & therapy; changing 
concepts, 457* 

—— radioiodine in the study of: see also 
Iodine, radioactive 

—— thyroid-stimulating, or thyrotropic 
hormone (TSH): see also Pituitary 
preparations & compounds, TSH 

—— uptake of I'*, effect of adrenal & 
gonadal steroids on, 712* 

—— uptake of stable I vs. serum PBI, 
1358* 

PREPARATIONS & COMPOUNDS 

—— desice. thyroid & I in treatment of 
exophthalmos of Graves’ disease, 
818* 

—— desice. thyroid; effect of, in rare 
dwarfism, 283* 
desice. thyroid; effect on results of 
pituitary x-ray therapy for malig. 
exophthalmos, 1090* 

—— desicc. thyroid therapy, in etiology 
of unusual case of Graves’ disease, 
1132* 

—— desicc. thyroid; treatment of sim- 
ple goiter with, 1312* 

—— hormone, labelled; effect of altered 
function on metabolism of, 880f 

—— hormone medication of thyroid 
cancer metastases; TSH & I!3! ad- 
ministration during, 1391* 

—— hormone; studies of, with radioio- 
dine: see also Iodine, radioactive 

—— thyroid substance; tolerance to, in 
myxedema, 856 

—— therapy; effect on N balance in the 
elderly, 534* 

—— thyroid-stimulating, or thyro- 
tropic hormone (TSH): see Pitui- 
tary preparations, TSH 

—— thyroid therapy; effect on goiter in 
case of myxedema, 469* 

—— thyroxine & Nal; effect on serum 
TSH in thyroidect’d rats, 854+ 
—— thyroxine & triiodothyronine; com- 
parison of effects in thyroidect’d 

rats, 880 

—— thyroxine & triiodothyronine; ef- 

fect on Oy utilization by tissues in 
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THYROID (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
vitro, 851F 
—— thyroxine blood level; effect on 
I'3! uptake in mice with intraocular 
pituitary transplants, 855t 
—— thyroxine molecule; effect of altera- 
tions in; triiodothyronine, 457* 
—— thyroxine-induced increased O, 
consumption; effect of Dibenzyline 
on, 853t 
—— l-triiodothyronine & J/-thyroxine, 
i.v.; comparative calorigenic effects 
in myxedema, 852+ 
—— |-triiodothyronine; physiologic ac- 
tivity of, 1341* 
—— unique serum iodine component in 
thyroid cancer, 852t 
Tuyrorpitis: see Thyroid disorders 
THYROID-STIMULATING HorMOoNE (TSH): 
see Pituitary preparations & compounds, 
TSH 
Tuyroroxicosts: see Thyroid disorders, hy- 
perthyroidism 
Tuyrotropic Hormone (TSH): see Pitui- 
tary preparations & compounds, TSH 
THYROXINE: see Thyroid preparations & 
compounds 
TissuEs: see also under specific organ in- 
volved 
distribution of I'*! in: see Iodine, radi- 
oactive 
elastic fibers of tunica propia of nor- 
mal & pathologic human testes, 833t 
Toxic ApENomA; Toxic GoITer: see Thy- 
.roid disorders, hyperthyroidism 
TRAUMA: see Stress 
TRIIODOTHYRONINE: see Thyroid prepara- 
tions & compounds 
TSH: see Pituitary preparations & com- 
pounds, TSH 
Tumors: see also Neoplasms; and under or- 
gan or form of treatment involved 
adenomas, multiglandular, 20* 1129* 
function of, studied by radioiodine: 
see Iodine, radioactive 
virilizing: see Adrenal disorders; 
Cushing’s syndrome; Virilism 
TURNER’s SYNDROME: see Ovary, disorders 
TuRNIPs as cause of edemic goiter, 882 
TyRosINeE: see Protein 


NIVERSITY of Minnesota: see Endocrine 
Society, Postgraduate Assembly 
Uracit, N™, used to study pyrimidine me- 
tabolism in normal man, 1021* 
Urea: see Protein; Uracil 
Urine: see also Kidney 
—— adrenal metabolites in: see Adrenal 
preparations & compounds; Steroids 
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URINE (cont.) 
androgens in: see Androgens; Steroids 
antidiuretic substance in human 
serum; effect on, 64*, 769* 
calcium in: see Calcium; Electro- 
lytes; Parathyroid 
chloride in: see Addison’s disease; 
Chloride; Electrolytes; Sodium 

—— chorionic gonadotropin in: see Gonad- 
otropins; Pregnancy 
corticosteroids (corticoids) in: see 
Adrenal preparations & compounds; 
Steroids 
diuresis: see also Water 
electrolytes in: see Electrolytes 
estrogens in: see Estrogens; Steroids 

—— FSH in: see Gonadotropins 

—— gonadotropins in: see Gonadotropins; 
Pregnancy 
in pregnancy: see Pregnancy 
instrumentation for measuring I['*! in, 
210* 
iodine compounds in: see Iodine 

—— 17-ketosteroids in: see Steroids; 
Methods 

—— methods for determination of con- 
stituents: see Methods; Tests 

—— nitrogen in: see Nitrogen; Protein 
pH and electrolytes of; effect of 
epinephrine on, 1082* 
phosphorus in: see Phosphorus 

—— potassium in: see Potassium; Elec- 
trolytes 

—— pregnanediol in: see Pregnanediol 
protein in: see Nitrogen; Protein 

—— radioactive compounds in: see Radio- 
active 
radioactive iodine in: see Iodine, ra- 
dioactive 

—— renal function: see Kidney 

—— sediment; smears of, in syndrome of 
galactorrhea, amenorrhea & low FSH, 
79* 
—— sediment; smears of; statistical com- 
parison with vaginal smears, 263* 
—— sodium in: see Sodium; Chloride; 
Electrolytes 
steroids in: see Steroids 
sugar in: see Carbohydrate metabo- 
lism; diabetes; insulin 

TERUS & VaGINA: see also Ovary 
and prostate of rat; quant. aspects 
of regression of, following hormonal 
deprivation, 832 
cervical carcinoma; study of conver- 
sion of progesterone to pregnanediol 
in, 1213* 

—— cervical mucus in amenorrhea; crys- 
tallization test, 974* 
endometrium: see also Menstruation 
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Urerus & VaGINaA (cont.) 
intrauterine lesion, obscure, as cause 
of menorrhagia, 813* 
—— menstruation: see Menstruation; Cli- 
macteric 
—— placenta; chorionic gonadotropin: see 
Gonadotropins 
—— pregnancy: see Pregnancy 
—— vaginal smears: see also Climacteric; 
Estrogens; Menstruation; Ovary 
—in determination of activity of 
monobenzyl ether of _ stilbestrol, 
730* 
— in study of efficacy of TACE, 258* 
— versus urinary sediment smears, in 
endocrine practice; _ statistical 
study, 263* 


VV Aaina: see Uterus & Vagina 
Van Meter Prize: see American Goiter 
Association 
VascuLar System: see also Blood; Heart 
blood pressure & cardiovase. function 
following treatment of Addison’s dis- 
ease with DCTMA, 957* 
—— blood pressure; effect of DCA on, in 
normal pregnancy; response to TEAC, 
1030* 
—— blood pressure: see also Addison’s dis- 
ease 
degenerative vascular disease; rela- 
tion to polysaccharides of serum, in 
diabetes, 866T 
—— heart: see Heart 
—— hemangioendothelioma of thyroid, 
801* 
—— hypertension from norepinephrine; 
evaluation of, 225* 
menstruation: see Menstruation 
VIRILISM 
—— adrenogenital syndrome; & assoc’d 
with adrenal disease: see Adrenal dis- 
orders; Cushing’s syndrome 
—— increased urinary estrogen in, 415* 
—— pseudohermaphrodism: see Hermaph- 
rodism 
VITAMINS 
—— A, of serum, during menstrual cycle, 
1192* 
——C; ascorbic acid & SH of blood; 
effect of i.v. ACTH on, 662* 
——C; ascorbic acid and/or l[-cystine; 
effect on urinary steroids, 436* 
—— C; ascorbic acid content of adrenals, 
in study of blood ACTH, 891* 
—— C; ascorbic acid content of adrenals: 
see also Adrenal physiology 
D, and parathyroid hormone; inter- 
action on renal excretion of phosphate 
2t1* 
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VITAMINS (cont.) 
D; refractoriness to, in hypopara- 
thyroidism, 519* 
—— E; effect on menopausal & amenor- 
rheal indices, 688* 
Vocat Corps: bilat. paralysis of; symptoms, 
diagnosis & treatment, 1416* 


W 4tTER 
and salt metabolism in acute ad- 

renal insufficiency, 841f 
antidiuretic activity of scrum in 
health & disease, 64* 

—— antidiuretic hormone 
859t 

—— antidiuretic substance in 
serum, 63*, 769* 

—— edema of nephrosis: see 


antagonism, 
human 


Kidney, 
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WATER (cont.) 
nephrosis 
—— excretion; effect of epinephrine on, 
1082* 
—— fluid balance; effect of MAD & 
other hormones on, 189* 
—— hydration following treatment of 
Addison’s disease with DCTMA, 957* 
Weicut (Bopy): see Growth: Pituitary 
preparations, growth hormone; and 
changes in, associated with various en- 
docrinopathies 
Work: see Stress 
Worip HeaLtH ORGANIZATION; summary 
report of 1952 Conference on endemic 
goiter, 1270* 


XK Bars: see Roentgen rays 
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hypothyroidism: positive or negative? 


No simple “yes” or ‘‘no”’ diagnosis is pos- 
sible in many suspected hypothyroids. The 
current literature stresses that a puzzling 
sterility, annoying obesity, or refractory 
menstrual disorder is more often the ex- 
pression of hypothyroidism than is classic 
myxedema. 


The “grays” 

In this “twilight zone” of subclinical hypo- 
thyroidism, symptoms are frequently sub- 
jective and ill-defined — yet, response to 
therapy is often dramatic. 


Improved thyroid therapy 


Whenever thyroid is needed, Proloid pro- 
vides smoother, more predictable therapy. 


A true thyroid extract—not just desiccated 
gland—it is carefully freed of unwanted 
organic matter. Consistently uniform po- 
tency is assured by chemical assay for 0.20 
iodine (U.S.P.) and by biological assay 
in test animals. The patient on Proloid 
is not subjected to unwitting over- or 
underdosage manifested by either the one 
extreme of jitteriness, tachycardia or nerv- 
ousness or the other extreme of recurrent 
hypothyroidism. 


5 tablet sizes available 

Proloid, which is prescribed in the same 
dosage as ordinary thyroid, is available in 
4, 15,1, 114 and 5 grain tablets and in 
powder form. 


Proloid 


the improved thyroid 


WARNER-CHILCOTT 


xatorved 
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Critical Reviews of Lawson Wilkins’ 


THE DIAGNOSIS AND TREATMENT OF ENDOCRINE 
DISORDERS IN CHILDHOOD AND ADOLESCENCE 





The American 
Journal 

of Diseases of 
Children 


“It is immediately apparent that the author is first and foremost a 
clinician. The research and laboratory aspects are not neglected, but they 
are always considered as aids to the understanding or diagnosis of a 
clinical condition. The entire approach is original, with emphasis through- 
out being placed on the influence of the endocrine glands upon somatic 
and sexual growth and development.” 





The 


Practitioner 





“This brevity has not been achieved at the cost of completeness, for a 
prolonged search has failed to find any omission of importance, and 
many laboratory procedures are described in minute detail. At first it is 
difficult to see how the miracle has been wrought. A second examination 
shows that it has been achieved by the exercise of at least three virtues: 
avoidance of verbosity, abstention from speculation, and sense of propor- 
tion. 





“In the reviewer’s opinion, this monograph is unique in its complete and 
authoritative coverage of the subject and, although too specialized per- 
haps for the general practitioner can be recommended without reserva- 
tion for all interested in endocrinology and the disorders which mimic 
endocrine disease.” 





Pediatrics 


“Dr. Wilkins’ book is perhaps the first extensive compilation of the pri- 
mary endocrine diseases of childhood to be published in this country. 
With it, pediatric endocrinology becomes of age. This book will be an 
invaluable aid to the pediatric clinician. It will provide a ready source 
of reference to help him both in recognizing some of the subtle conditions 
which previously may have escaped his notice and to reorient him con- 
cerning some of the nonendocrine disorders which may be mistaken for 
primary glandular disturbances.” 





American Journal 
of 
Medical Sciences 


“Here is an authoritative yet at the same time most practical text and 
reference on pediatric endocrinology, based on Dr. Wilkins’ many years 
of observation and reflection on endocrine problems at the Harriet Lane 
Home of the Johns Hopkins Hospital. There are a wealth of illustrations, 
a beautiful format, a lucid style, and a carefully selected bibliography.” 





Hawaii 
Medical Journal 








“This text will be of value to the practitioner and specialist alike, as a 
ready reference to endocrine problems in the younger age group. The 
material is organized in such a manner that the physician confronted 
with a problem of hormonal imbalance may quickly find the section con- 
taining the desired information. Particularly helpful are the large bibli- 
ographies at the end of each chapter.” 








The importance of distinguishing true en- 
docrinopathies from conditions which simu- 
late them is emphasized in this new book 
by LAWSON WILKINS, M.D., Associ- 
ate Professor of Pediatrics, The Johns Hop- 
kins Hospital, Baltimore, Maryland. 


411 illustrations (6 in full color) 
408 pages, 8%" x 11” 


$15.00, sent on approval 
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